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PREREQUISITES 



What You Should Know Before Using 
This Book 

This book assumes that you have never used J computer before or that your com- 
puter experience has heen very brief. If so, you may need ro learn some basic com- 
puter skills before proceeding wirh This course. This Prerequisites section 
introduce* basic skills, using il lustrations to help you recognise and remember die 
hardware or software involved in each ski] I. Some of these skills are covered in 
greater detail in other units ui this buuL In Mich cases, yim will find references 
th;!t point yd ll td more information. 

Equipment Required for This Book's Exercises 

» IBM-compatible personal computer 

» Keyboard 

» Two-button mouse 

» Windows 9U or higher 

» Internet connection 

» Web browser 



Turning the Computer On and Off 

Turning the Computer On 

As simple as ir may sound, there is a np.hr way m mm n computer'* power on nod 
off. If you perform cirhcr of these tasks incorrectly, you may damage the com- 
puter's components or cause problems for the operating system, programs, or 
data files, 

1. Before turning on your computer, make sure (hat ail the necessary cables (such 
ah the mmiM', keyboard, primer, modem, elc.'l .ire connected tn (he syvtem 
dTict- Also m,ikc SLtre that the systemX power cord* arc connected tn an ap- 
propriate power source, 

2. Make sure that there arc no diskettes tn die computer s dtskeiie drive, unless 
you must boor die system from a diskette, (The term booting means starting 
the computer,) If you mu.st hoot the system from a diskette, ask your uistruc- 
inr for specific directions, 

3. Find the On/Off switch on 
each attached device (the 
mdniror, printer, etc,) and 
place it in the ON position, 
A device** power switch 
may not be on the front 
panel. Check the sides and 
back ro find the On/Off 
swirch if the switch is not 
located on the front panel. 
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: : for more information on 
IfVSndfciws Qttiff QpffpbnQ 
systems, see Chapter 6, 
'Using Operating Systems. M 



4„ Kind the On/Off switch on the computer's system unit— its main box into 
which all other components arc plugged — and place it in the ON position. 

Most computers take a minute or two to start. Your computer may display 
messages during the start-up process. If one of these messages prompts you to per- 
form .in .u.|ion (such as providing :i network user TD and password), ask your in- 
structor for directions. After the computer has started, the Windows desktop will 
appear nn your screen. 

Turning the Computer Off 

In Windows- based systems* it is critical that you shut down properly,, as described 
here. Windows creates many temporary files on your computers hard disk when 
running. By shutting down properly, you give Windows the chance to erase those 
temporary tiles and do other "housekeeping" tasks. If you simply turn oft your 
computer while Windows or other programs are ruoniny, yoo can cause harm lo 
your system, 

Note: The illustration shows the shut-down process in Windows 98, The 
process, menus, and dialog boxes are the same in all versions of Windows except 
Windows XI* as nnrcd in the following instructions. 

1, Remove any disks from (he diskette and CD-ROM drives and make sure that 
nil dan is saved and nil running programs ire closed. (For help with saving 
data and closing programs, ask your instructor) 

2* Using your mouse pointer, click the Start hurton, which is legated on the 
taskbar The Start menu will appear. On the Start menu, click Shut Down. (If 
you use Windows XP, click the Tunl Off Computer option.) The Shut Down 
Windows dialog box wil I a ppc .ir. [ In Windows W h the Turn Off Computer di - 
alog box will appear.) 

- Tf4 background is called 
the desktop. 



Icons ait pictures trial 
represent programs, lifes, 
risks, and other resources 
on your computer, 



You use Hie mouse pointer to 
access resources by sicking 
Icofis-snd eonniriarnas. 

The Tjskiar :rcc yotr urtiat 
programs j.: c iLrrt L" i -j 
on your computer. 




lurn crtri she computer. 



CUcH the SUirt butloi 
openltie Start men if 
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Windows will begirt the shut-down process. Windows may display 
a message telling you that it is shutting down. Then it may display the 
message "fit is now safe to turn off your computer. ,* When this message 
appears, turn off the power Co your system unit, monitor, and printer. 

[n some newer computers, the system unit will power down auto- 
matically a her Windows ^huT^ down. If your computer provides I his 
feature, ynu need to turn off only your monitor and orhcr devices- 



Using the Keyboard 

If you know how to type, then you can 
easily use a Computer keyboard. The 
keyboard contains all the alphanumeric 
keys found on a typewriTer, plui some 
keys that perform special functions. 




□ CUE CTX0 LCOT 010 




Ibekfttmrtt Is centered in (JeW 
in Lessen 2A. "Using the KeytoHfti 
anti Mouse.* 



1. In Windows, the ENTER key performs 
two primary functions. First, it lers 
you create paragraph rhard") re- 
turns in application programs such as 
word 

processors. Second, when a dialog 
box is open, pressing ENTER is tike 
clicking the tJK button. This accepts 
ynur input and closes the dialng box. 

2. The shift, CTRL (control), and alt (al- 
ternate! keys are called modifier keys. 

You use Them in combination with other keys ro issue commands. In many 
programs, for example, pressing CTRL+5 4 hold die CTRL key down while press- 
ing the S key) saves the open document ro dhk. Used with all the alphanumeric 
and function keys, the modifier keys let you issue hundreds of commands. 

3. In Windows programs* the fcsc (escape) key performs one universal function. 
That is b ynu can use it 

ro cancel a command before it executes. When a dialog 
box is open, pressing tsc is like clicking the cancll 
button. This action closes the dialng box and ignore* 
any changes you made in the dialog box. 

4. Depending on the program ynu arc using, the function 
keys may serve a variety of purposes or none at all. 
Function keys generally provide shortcuts tu program 
features or commands. In many Windows programs, 
for example, ynu can press S I Ed hunch the online hflp 
system, 

5. In any Windows application, a blinking bar — called 
the Cursor ur the insertion point — shows, you where the 
next character will appear as you type. You can use the 
cursor- movement keys to move the cursor to different 




- 




Prerequisites 
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pusiliorls, Ah rhkt-Jr arrows iildkate, diese keys let VuU move she Lursor u\\ 
down, left, and right. 
6* The nB.FTF key erases characters tn the right of the cursor. The facxspju: key 
erases characters to the left of the cursor. In many applieatio ns T the ] iome and 
END keys let you move the cursor to the beginning or end of a line, or farther 
when used with a modifier key face ur and P,\c.f. down let you scroll quickly 
ihrou&h a document, moving back or ahead one screen at a time. 



5. I gm what I sm. 



-Cursor (rx iraertkm porrtt 



- Cursw-moMemmt keys 




Using the Mouse 



The mouse makes your computer easy to use. In fact T Win- 
dows and Wtndows-hased programs are mouse-oriented, 
meaning their features and commands are designed for use 
with a mouse, 

1. This hook assumes that you are using n standard two- 
button mouse- Usually* the moused left button is the pri- 
ma ry button. You dick it to select commands and 
perform other tasks, The right button opens special 
"shortcut menus," whose contents vary according to the 
program you are using, 

2. You use the mouse to mtsve a graphical pointer around 
on the screen. This process is called pointing. 

3. The pointer is controlled hy the mouse's motions UtOSS 
your desktop's surface. When you push the mouse for- 
ward (away from you), the pointer moves up on the 
screen . When you pull the mouse backward I reward 
you), the pointer moves down. When you move the 
mouse to the left or right, or diagonally, the pointer 
moves to the lrft T righi. or diagonally on ihe screen. 
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4. To clink an object h such as an icon, point to it on the screen, then quickly press 
and release rhe left mouse buiron one rime. Generally, clicking an object selects 
ir t ur tells Windows that you want to do somcrhing with the object. 

5. To double click an object* point to it an the screen* then quickly press and re- 
lease the left mouse button twice. Generally, double-dickm*; an object selects 
and activates the object. For example, when you double-click a program's icon 
on the desktop, the program bunches so you can use it. 

6. To right -click an object, point to it on the screen, then quickly press and re- 
Irjse the right mouse button one lime. Generally ri^ht-clicking jn object 
tjpens a shortcut menu that provides options for working wirh the object. 

7. You can use rhe mouse to move objects around on the vcreen. For example, 
you can move an icon to a different location on the Windows desktop. This 
procedure Is often called drag-and-drop editing. To drag an object 1 point to it, 
press and hold down the left mouse button, drjg i he object to the desired lo- 
cation, then release the mouse button. 
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Effective Learning 
Tools 

This pedagoojcally rich book is de- 
signed to make learning easy and 
enjoyable. Jt will help you develop 
the skill* and critical thinking abil- 
ities; that will enable you to under- 
stand computers and computer 
technology, troubleshoot prob- 
lems, and possibly lead you into an 
IT career. 




Self-check quizzes keep 
tte students engaged and 
test their understanding 
of the lesson topics. 



Each chapter includes . « . 

» Learning objectives that set measurable goals for 
lesson- by-lesson progress 

» Illustrations that give you a clear picture of the 
technologies 

£ More review materials at the end of each 
cbapttT and lesson; Key terms quiz, multiple 
choice questions, ihnrt answer review questions, 
Lab activities, discussion questions, research and 
report assignments, and ethical issue discussions 





Productivity Tips. Computers In Your Career, and 
other feature articles offer students a more in-depth 
discussion of today's technology and how it affects 
their everyday live?. 
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Each chapter contains two 
lessons— each lessen offers 
end-of-clupter quizzes that 
engage students in the topics 
at hand. 



Setf-chedc guises in each lesson 
{two per chapter) help students 
apply their knowledge as they work 
through the lesson 
articles 

Norton Notebooks offer insightful 
thoughts about emerging 
technologies and computers in our 
society, 

At Issue a i tides spo: tight limih in 
information technology and offer a 
compelling look a t how technology 
is used to help people enhance their 
lives. 

Computers In Your Career offer 
students a "human face* into U 
professions by providing IT 
interviews and ideas for where an IT 
career might take today's students. 
Productivity Tips cover topics such 
as adding RAM, printer maintenance, 
and. sharing Internet connections. 



This book is full of detailed IT 
concepts and current photographs 
of the latest tec h nolog ies. 
Norton Online sidebars point 
students to tne new 
Norton web site 
accompanying this 
textbook when? 
students can find 
more information 
on IT- specific 
topics. 



Important 

Technology 

Concepts 

Information technology (IT) offers 
many career paths leading to occu- 
pations in such fields as PC repair 
network administration, telecom- 
munications. Web development, 
graphic design, and desktop sup- 
port. To become competent in any 
IT field you need certain basic 
computer skills. Peter Norton's In- 
troduction to Compatea, 6e r builds 
a Foundation for success in the IT 
Held by introducing you to funda- 
mental technology concepts and 
giving you essential computer 

skills. 

Your n career starts here] 





/ 
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CHAPTER CONTENTS : 



This chapter contains the fellow ng lessons: 
Lesson 1 A: 

Exploring Computers and Their Uses 

y> The Computer Defined 

Computers for Individual Use* 
: ■ Computers for Qi^armatloTis 
% Computers in Society 

Leston 1 Bi 

Looking Inside the Computer System 

The Parti of a Computer System 
? ■ The Information Processing Cycle 
;> Essential Computer HaroVa* 

Software Brings the Machine to Life 
,.- Computer Data 
■ > Computer Liters 



LESSON // 1 



Overview: Computers in Our World 

Consider this sentence: "Computers arc everywhere.'" Doc* it sound 
like an overstatement? A cliche? No nutter how you pe recite the im- 
pact of computer;,, the statement is true. Computers art everywhere, In 
fact, you can mid them in some pretty unlikely plated mdudoi;; yuur 
family car, your home appliances, and even your alarm clock! 

In the pasr two decades, computers have reshaped our live* at home, 
work, and sthoul. The vast majority ut nusmosci iluw use tumpulL-r- 
wed equipment in some way. and most companies arc nerworked bgtfa 
internally and externally. More than half of all homes in the United 
States have at least one computer, and most of them arc connected to 
the Internet. Workers who once had little use for technology now inter- 
act with computers almost even,' minute of the workday. 

This lesson examines the many types ol computers that are in com- 
mon use today. Although this cUsa will toeus »n personal computers 

{the ones rh.it seem to sit on every desktop), ynu will firir lejrn ahour 
the wide variety of computers that people use, and the reasons they 
tug them. As your knowledge of computers grows, ynu will understand 
that all computers — rcuardJcss nr rhcir size or purpose — jic hastcally 
siniiLtr. That i\ ihey a\\ operate on the same fundamental principles, .ire 
made from the same hasic components, and need instructions to make 
them run. 



Exploring 
Computers and 
Their Uses 




OBJECTIVES;: 

In basic terms, deHne the word 

computer. 
^ • Discuss va rious ways com puters 

can be categorited. 
> > Identify six types of computers 

designed for individual use. 
)>} Identify four types of computers 

used primarily by organizations. 
» Explain the importance of 

computers in today's society. 
) ■ Describe how computers are used 

in various sectors of our society. 
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The Computer Defined 



for mm 
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catted a "ddtofwrtel analyzer.* itusgti 
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FIGURE 1A.3 

Almcugl) analog cojnjxitera have lajgety 
fceen tcrgoltien. many of today's 
cwrpuler SMMsts grew up using slide 
ruta — a altnpte kind of analog 
connuter 

4 Chapiet 1 



In basic term?, a computer is an electronic tic vice that processes data, tun verting 
it into information that is useful to people. Any computer — regardless nf iti 
type — is controlled by programmed instructions which give rhc machine a pur- 
pose and tell ii what m do. 

The computers discussed in this book— and which are everywhere around you. — 
are digital computers fsee Kij»urc 1 A.IK Ah you will [earn in Chapter 4, "Processing 
Bara + n digital computers are so called because they work "by the numbers." That 
is, they break all types of information into tiny units, and use numbers to represent 
those pieces of information. Digital computers also work in very strict sequences of 
steps, processing each unit of information individually according to the highly or- 
ganized instructions they must follow, 

A lesser-known type of computer is I he analog computer, which works in a very 
different way from digital computers. The 
earliest computers were analog Systems, and 
today's digital systems owe a greai deal to 
their analog ancestors . Analog and digiral 
computers differ In many res peers, but the 
most important distinction is the way they 
represent data. Digiral systems represent 
dara as having one distinct value or another, 
with no other possibilities. Analog systems, 
however, represent dara as variable points 
along a continuous spectrum of values. 
This makes analog computers somewhat 
more fleiahlc than digital ones, hut nrn nec- 
v»arily more precise or reliable. Itarly analog 
cum pure rh were mechanical 
devices, weighing several tons 
and using motors and gears to 

perform calculations (see Fig^ 
ure 1A.2], A more manageable 
type of anaJog computer is the 
old-fashioned slide rule (see 
Figure I A J). 

Computers can be catego- 
rized in several ways. For ex- 
ample, some computers are 
designed for use by one pet- 
son,, some arc meant to be 
used hy groups nf people, and 
Some are not used by people at 
alL They also can be catego- 
rized by their power, which 
means the speed at which rhcy 
operate and the types of tasks 
they can handle. Within a sin- 
gle category, computers may be 
subcategorked by price, the 
types of hardware they con- 
rank the knuL-i ar. sntrwjir They 
can run, and so on. 
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Computers for Individual Users 

Mas* computers are meant to be use J by only one person at a 
lime. SliJi computet* arc often share*! hy several people (inch 
as those in your school's computer Lab), hut only one LISCT can 
work with the machine at any given moment (see Figure 1 A.4), 
The six primary types of computers tn this category are 

» Desktop computers 

» Workstations 

» Notebook computers 

>? Tablet computers 

» Ha ndheld comp Liters 

» Smart phones 

These systems are all examples of pereond coaipvtm il h t"sf — 

a term that refer! to any computer system that is designed for use by a single per- 
son. Personal coinpu tcrs are also called niiLKhciJinptilLrs, because |hey arc dmnn£ 
the smallest computer created for people rn 
use. Note + however, that the term pcrsuttat 
computet or PC is most often used to describe 
desktop comparers, which you will learn about 
in the foil owing sectium 

Although personal Computers are u>ed In- 
individual s t they also Can be Connected to- 
gether to create networks |see Figure 1A-5). En 
fact, networking has become oile of die must 
important jobs of personal computer?;, and 
even tiny handheld computers can now be con- 
nected to networks. You will learn about com- 
puter networks in t Chapter 7 T "Networks.** 

Desktop Computers 

The most common type of personal computer is the desk rop conmuur — a PC that 
is designed to sit on (or under} a desk or table. These arc- ihc systems you ■m.c 4 II 
around you, in vrhools, homcs > and offices* and they arc the main focus of this 
book. 

Today's desktop computers are far more powerful than those of just a few 
years ago, and arc used for an amazing array of tasks. Not only do these ma- 
chines enable people to do their jobs with greater case and efficiency, but they can 
be used to communicate, produce music, edit photographs and videos, play 
sophisticated garner and much more. Used by everyone from preschoolers to 
nuclear physicists, desktop computers are indispensable tor k.arnio^, vrnrk* ami 
play (see Figure 1A,6h 





FIGURE 

Many Kinds ot computers can bo sharod 
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As its name implies, a desktop com- 
puter is a full-stEc computer that is too hig 
to he carried around. The main compo- 
nent of a desktop PC is the system unit, 
which is the case that houses the computer's 
critical parts, such as atS- processing and Stor- 
age devices. There arc two cummon 
designs for desktop computers. The 
more traditional desktop mode] fea- 
tures a horizontally aricntcd system 
unit, which usually lies flit on the fop 
of the user's desk. Many users place 
their monitor on top of the system unit 
(see Figure IA.7). 

Vertically oriented tower models 
have become the more popular style 
of desktop sysiem [see Figure 
)A.8|. This; design allows the user 
to place the system unit next to or 
under the desk, if desired. 



Workstations 

t\ workstation !S a specialized, single-user 
computer that typically has more power 
n\i lea lures than a stand urd desktop PC 
Hgurc L A. 9 h These machines are pop- 
ular aruonp KtCQtistSi enjiirtccrs^ and 
animators who need a system with 
greater-rha n • a ve rage speed and 
the power to perform sophisticated 
tasks. Workstations often have large, 
high-resolution monitor*; and accelerated graphics- 
handline, capahiJitJts, oiakixi^ them suitable for advanced archi- 
icaujaJ or ejbgmccfjiifciicsijgL! modeling* animation, and video editing. 

Notebook Computers 

Nnk'lnsol as their 

mine implies, approximate [Ik j 
itiapc of an S.S-by-i 1-inch 
notebook and easily fit inside a 
briefcase. Because people fre- 
quently set these devices on 
their lap, they .ire also called 
laptop computers. Notebook 
computers can Operate on 
■ilte mating, current or special bat- 
n l ies. These- amazing devices gener- 
ally weigh less than eight pounds, and 
some even weigh los thaEi (hree pounds! During use, the Computer's lid is raised to 
reveal a thin monitor and a keyboard. When not in use, the device folds up fur easy 
storaec. Notclunoki arc fullv functional microcomputers; the people who use them 
need the power of a full-size desktop computer wherever they go (see Figure 
I A. 10). Because of ihcir porta rnhry, notebook PCs fall into a category of devices 
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called mohile computers — systems, small 
enough to be carried by ducir user. 

Stum; nott-honlc sysrems are desij^mxl m 
be plugged into a ■ ] i :-rk i »t.itimi, which 
may inulude a hrgc monitor, a full-size 
keyboard and mouse, or other devices (see 
Figure I A. 11), Docking station? also pro- 
vide additional ports that enable the note- 
book computer to be connected ro 
different devices or a network in the same 
manner as a desktop system. 

Tablet PCs 

The lahkt PC is rhc newest development 
in portable, full-tea cured computers (sec 
Figure I A. 1 2). Tablet PCs offer all the 
functional] ry of a notebook PC, but thcy 
are lighter and can accept Input from a 
special pen— called a stylus or a digital pen— that is used to cap or write directly 
on the screen. Many tablet PCs also have a built-in microphone and special soft- 
ware that accepts input from the user's voice. A few models even, have i fold -out 
keyboard, so rhey can be transformed into a standard 
notebook PC, Tablet PCs run specialised urdons of 
standard program* and can be connected to a net- 
work. Some models also can be connected to a 
keyboard and a full-size monitor. 

Handheld PCs 

Handheld personal computes are com- 
puting devices small enough to fit in your 
hand {see Figure I A. Hi. A popular type 
nf handheld computer is the personal 
digital assistant (PDA I. A PDA is no 
larger than a small appointment honk 
and is normally used for special applica- 
tions, such as taking notes, displaying telephone numbers and addresses, and 
keeping track of dares or agendas. Many PDAs can be connected ro larger com- 
puters to exchange data. Most PDAs come with a pen that lets the user write on 
the screen. Some handheld computers feature tiny built-in keyboards or micro- 
phones rhat allow voice input. 

Many PDAs let the user access the Internet through a wireless connection* and 
several models nffcr features 
such us cellular telephones, 
cameras, music players^ and 
global posirioning systems* 

Smart Phones 

Some cellular phones double 
as miniature PCs [see Figure 
I A. 1 4 ) , Reca use these phn nes 
offer advanced features not 
typically found in cellular 
phones, they are sometimes 
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called smart phono. These features can include 
Web and e-mail access, special software such as 
personal organizers, or special hardware 
such as digital cameras or music players. 
Some models even break in half 10 reveal a 
miniature keyboard. 

Computers for Organizations 

Same computers Lin die the needs nf many 
uiers, at rhe Same time. These powerful systems 
are most often used by organizations* such as 
businesses nr sehuols, and are commonly found 
a[ the heart of I he organ tza rum's network. 

Generally,, each user interacts with the computer through his or her own dc- 
vice, freeing people from having iu wait their turn at a single kcyli-oArd and mon- 
iKt ^-e Figure I \. I 5 1. I be largest 1 1 rca ruzat m ria I computers, subpart thousands 
of individual utcrs j[ [be same tiuic 4 from thousands of miles away While snme 
of these large-scale systems are devoted ro a special purpose, enabling users to 
perform only a few specific tasks, many organizational computers are general- 
purrxiic systems that support a wade variety of tasks. 

Network Servers 

Today, ntost organizations* networks are based on personal computers. Individ- 
ual itiiers have their own desktop computers, which are connected to one or more 
centralized computers, called network ■.. ; m js, A network server is usually a 
powerful personal computer with special software and equipment 
rh.iT enable ir to function as, the primary computer in rhe net' 
work. 

PC-based networks and servers offer companies a great deal 
nf flexibility. For example, large organizations may have dozens 
or hundreds of individual servers working loperber ,it the bean nf 
their network (sec Figure lA.lu). When set up in such groups— 
sometimes Killed clusters or server farms — network servers may 
nor even resemble standard PCs. For example,, they may be 
mounted in large tacks or reduced to small units called "blades-," 
hieh can he slid in and out of a case, fn these large networks, differ- 
ent groups of servers may have different pur- 
poses, such .is suppnrriiiji a certain set ■■! 
users, handling printing tasks h enabling Inter- 
net communications, and so on. 

A PC-based server gives users flexibility to 
<Jn different kinds of tasks {see Figure lA,(7f. 
This is because PCs are genera I -purpose 
machines, designed to be used in many ways. 
For example, some users may rely cm the 
server for e-mail access, some may use it to 
perform accounting tasks, arid others may use 
it to perform word-processing or database* 
management jobs. The server can support 
Lht-ic p ilk ewe j, and many others, while 
storing information and programs for many 
people to use. 
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Depending on hnw the network is set 
up, users may be able to access the server 
in multiple ways. Of course, most users 
have ■ standard desktop PC on their desk 
that is permanently connected to ihc net- 
work. Mobile users, however, may be able 
to connect a notebook PC or a handheld 
device to the network by wireless means. 
When they are away from the office, users 
may be able to use the Internet as a means 
of connecting to the company's network 
servers (see Figure 1A.1 &]. 



Mainframe Computers 

Main fr .imr computers are used in l.iru.? 
organizations such as insurance compa- 
nies and banks, where many people frr- 
quenrly need m use the same dam. In a 
traditional mainframe environment, each 
user accesses i be mainframe's resources 
through a device called a terminal (see 
Figure There are two kinds of ter- 

minal*. \dun\b t?r mi/ml dues rsot process 
or store data; it is simply an input/output 
{I/O) device that functions as a window 
into a computer located somewhere else. 
An intelligent terminal can perform some 
processing operations, but it usually dues 
not have any storage, In some mainframe 
environments, however, workers can use .1 
srandard personal computer to access the 
mainframe. 

Mainframes are large, powerful svs* 
terns (see Figure 1 A. 20 . The largest main- 
frames can handle the processing needs of thm^ands of user* M any given 
moment. But what these systems offer in power, they lack in flexibility. Most 
mainframe systems are designed to handle only a specific set of tasks. In your 
state's Department of Motor Vehicles, for example, a mainframe system is prob- 
ably devored to storing information about drivers, vehicles, and driver's licenses, 
but little or nothing else. By ImiLtijij: the number uf tusk 1 * tin- ststcm iilum pel- 
form, administrators preserve 
as much power as possible for 
required operations. 

You may have interacted 
with a mainframe system with- 
out even knowing; it. For exam- 
ple, if you have ever visited an 
airline's Web sire to reserve a 
scat cm a flight, you probably 
conducted a I r J [fraction wilh a 
mainframe computer. 
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Hirst released in the 1960$* mmicurniujierv got their name because of then small 
si/c li. i:ip.ircJ t ■ m 'C I ic 1 computer?, ol the Jay. ! lie capjbilitLcs of a Ulimeomputei 
are somewhere between those of mainframes and persona E computers.. For this 
reason, iTunicEimpincrs. are often called niidrjnpc arnipnim. 

Like mainframes, minicomputers can 
handle muth mare input and output 
than personal computers can. Although, 
viint ntitiii" arc designed for a single 
user, the most powerful minicomputers 
can serve the input and output needs of 
hundreds of users at a time. Users can 
access a central minicomputer rhrough a 
rermin.il r>r n standard PC, 



SELF-CHECK :: 

Circle the correct answer far each question. 

1. Any computer is caniruljed by 

a* hardware b, intcnriatirjti c. K jn^tucliorig 

2. Which d these is a pcwerlui type ol pi/isa-j uumuulflr, lavored by professionals 
suun Li eiiy nfej'SV 

a, workstation h. fiatHbaok c. rrainhame 

3. wrvch type ol ccrputci v.i i you nros: bk j er oolite al the Department ot Motor 

a. smart phone b. mainframe 



Supercomputers 

Supercomputers arc the most powerful 
computers made, and physically they 
ure Mime ui the Earge-a \stt Figure 
J A.2 1). These Systems, can process Eniec 
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amount of data, and rhe fastest super- 
computers can perform more than one 
trill E[]n calculations per second. Some 
supercomputers can house thousands 
of processors. Supercomputers arc 
ideal for handling large and highly 
complex problems, that reqiure ex- 
treme calculating power. For example, 
supercomputers have long hcen wed in 
the mapping of the human genome, 
forecasting weather, and modeling 
complex presses lite nucV;ir ri^i<ni, 

Computers in Society 

How important arc computers to our society? People often talk in fantastic terms 
about computers and their impact on our lives. You probably have heard or read 
expressions such as "computers have changed out world" or "computers have 
changed the way we do everything*' many times. Such statements may strike you 
as exaggerations, and sometimes they are. But if you stop and really think about 
the effect computers have had on our daily lives, you still may be astonished. 

One way to gauge the impact of computers is to consider the impact of other 
inventions. Can you imagine, for instance* the many ways in which American life 
changed after the mtraJu'.-ti-isn ot the .1 mo ma hale (see I'igure I .Viil? Consider a 
few examples: 

» Because of the cur, people were able to travel farther artd cheaper char! ever 

before, and thus excited huge oppurtunitic<i for businesses to meet [he needs 

of the [raveling pnblic, 
» Because vehicles could be mass-produced, the nature of manufacturing and 

industry changed and throngs of people began working on assembly lines. 
» Because of road development, =;n tinrln^ berime a feasible way for people to 

live dose to a dry without actually living In onc> 
» Because of car travel t motels* resraurants, and shopping centers sprang up in 

places where there had previously been nothing. 
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» Pmrl untivliy Tip 



t is a Lot Like buying a cjr because there 
are so many models and options from which to choose! Be- 
fore deciding which model is best for you, identity the type 
of work for which you want to use the computer. 

Depending on your job, you may need to use a computer 
on a limited basis. A handheld systeai is great if you want to 

w Manage Your Schedule on a Daily or Hourly Has!*. 
Handheld computers are popular For their calendar and 
schedule-management capabilities, which enable you to 
set appointments, tretk projects, and recoid spedat 



> Manage a List of Contacts, If yoj need to stay in touch 
with many people and travel frequently, personal digital 
assistants provide contact- management Features. 

>> Make Votes on the Fly. Some PDAs feature small key- 
boards, which aie handy for tapping out quick notes. 
Others feature pens, which enahle the user to "write" di- 
rectly on the d^play icreen. Many newer handheld sys- 
tems also provide a built-in microphone, so you can 



» Send Fa*es and E-Mail. Host popular handheld PCs have 
fan and e-mail capabilities and a port that leu them ex- 
change data with a PC. 

If your job requires you to travel, but you stFU need a full- 
featured computer, you may consider using a Laptop or 
notebook computer. This option is the best choice if you 

want to 

>■> Cany Your Data wrfth You, If you need to make presen- 
(aliens on the road or keep up with dairy work while 
traveling, portable PCs are ideaU Laptop systems offer as 
much RAM and storage capacity as desktop models. Many 
portables have built-in CD-ROM or DVD drives; others ac- 
cept plug-in CD-RDM, DVD r and hard drives, which can 
greatly increase their capacity. 

» Be Able to WonV Anywhere. Portable PCs run on either 
rechargeable batteries or standard current. 
Communicate and 5 hare Data from Any Location. Most 
portable computers have built-in modems nr stots for 



Think of orher ftrear inventions and discoveries, such as electricity, the Telephone, 
or che airplane, bach, in its own way, brought significant changes to the world, 
and to the ways people lived and spent their timet Trjdjy, still relatively soon af- 
ter irscre.ii ion, the Lorupuirr is niilv t^TU'iining to make its mark cm society^ 

Whv Are Computers So Important? 

Venple uan list uouiulcss re;i*ons for llie inHKirtartce ul" computers: Figure 
I A.2.1). For s-mnrorie with a disability, fur example, a cuiiapurer may offer free- 
dom to cumin unieaie, learn, or work without leaving home. For a sales profes- 
sional, a PC may mean the ability to communicate whenever necessary, to Irack 
leads und to manage" an ever-changing schedule. For a researcher, a enrnputer 
rnjy he the workhorse tKfit docs painstaking and time-consiinq ing calculatinns. 

Em if you took all the bench ft that people derive from computers, mixed them 
together, ,md ihstillej rhem down into a single element, wh,it would you have? 
The answer is simple: infanihitian. 

Computers- are important because infurniatiun is So essential to our lives. And 
information is more iban the ^tuff you see and hear on television. Facts in a rest- 
hook nr an encyclopedia are information, hair only one kind. Mathematical for- 
mulas and tltcrr results arc information, tonkas are the plans (or a building or the 
rcnipe for a take. Piuturcs soups, addresses, EJnies, menus, shupping lists re- 
sumes— the list goes rm and on. All these rhinos and many other* can be thought of 
as information, and die? tan all be suited and processed by computers, jAtiually, 
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Jf you work in one place 3 nd need to perform various tasks, 
a desktop computer is the best choke. Choose a desktop 
computer if you want to 

?> Work with Graphics-intensive or Desktop Publishing 
Applications, Complex graphics and page-Layout pro- 
grams require a great deal of system resources, and a 
desktop system's large monitor reduces eye fatigue, 

> Design or Use Multimedia Products. Even though many 
porta hie computers have multimedia features.,, you can 
get trie most for your money with a desktop system. 
Large screens make multimedia programs easier to see, 
and stereo-style speakers optimize sound quality. 

r> Set Up Complex Hardware Configuration*. A desktop 
computer can support multiple peripherals— including 
printers, sound and video sources, and various external 
devices— at the same time. If you want to swap compo- 
nents, or perform other configuration tasks, a desktop 
system will provide many options. 




Portable conuuterb enaSte ymi In wort almosi aiwlHre. 
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f ho tewifts nf ifing computors afe as 
varied a5 the peopte *tw use ihenv 



computers store the*? Things as */jfJ T nor as intorm.inon, hut vnu'll learn ihv dii- 
icreiKV lictWLvn tin.' two Liter in thin liook.) So. w h«i you <.un sidtT iln- imports iku 
of l( i rnpi i t-erh- in nur socif^y, itaink instmJ .1 limit thr importance ot information. As 
tools tor working WLth information, and far creating; m-w information, computers 
iiLJy k- u-it- Jif humanity** iiIoj.[ itJipurtJ.nl Livjtiorl.s. 
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Home 

Morton In many American homes, i3ie family computer is nearly as important as the refng* 

UrtLllMC ^fiimc in tin- W.lduiK' m.irhulc I'tool.- ,\Hi.ncil Inl.i^nif livirlt* WiflnsOl if. Jrt hei. n 
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eraroror the washing machine. People cannot imagine living without it. In fact, a 
Far m^itfi*nabgrt<5n growing number of families ha^v multiple I'Cs. in their homes; in most cases, at 

iOiflPKtfifS ftlfra Home vtsfl onc °^ those computers ha* .in Internet connection. Why do home users need 

their computers? 

>"> Cummu nic^itiu ns, Llectrou k mail (e-mail) continues to be [he moat popular 
use for home computers, because it allows family members to communicate 
with tine another, and to stay in contact with friends and coworkers (see fig- 
ure 1A.24). 

» Business Work Done It Home, Thanks to computers and Internet connec- 
I torts* more people are working Front borne [harl ever before. Li is possible 3 or 
many users to connect to their employer's network From home and do work 
that could not be done during regular business hours. Computers also are 
making, it easier for people to start i licit own home-based businesses. 
» Schoolwork. Today's students are increasingly reliant nn computers, and not 
just as ;i replaeeilieni fur typewriter},. The Internet i* replacing printed bnoks 
as a reference tool (see Figure I A. 25), and easy-to-use software makes it 
possible for even young users to create polished documents. 
» Entertainment, If you have ever pla>"cd a computer game, you know how en- 
joyable they can be- For this reason, the computer has replaced the television 
as the enter! a in n lent medium ol choice for ninny people. As computer, audio, 
video, and broadcast technologies Converge* the Computer will someday be 
Lin essential component of any home entertainment center. 
>} finances. 'Computers and personal finance so tt ware can make balancing 
your checkbook an enjoyable .experience. Well, almou. At .litv r.tle, they cer- 
tainly make it easier, and home users rely on their PCs for bill paying, shop- 
ping, investing, and other financial chores (see Figure 1A.26). 
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Education 

More anil more schools arc adding computer technology ro rheir curricula, nor 
only teaching pure computer skills* but incorporation those skills into other 
classes. Students [n;iy Ihj required id use j drawing program, for example, to draw 
a plan of the Alamo for a history class, or use spreadsheet software 10 analyze 
voter turnouts during the List century's prcsidL-ntial election*. 

Educators see computer technology as an essential learning requirement for all 
students, storting as early as preschool. Even now, basic computing skills such as 
key boarding arc being taught in elementary school classes (sec Figure 1 A.27f. Tn 
the near future, high school gmd wares will enter college not only with a general 
diploma, but with a cenifi cation that proves rheir skills in some area of comput- 
ing, such as networking or programming. 

Small Business 

Many of today's successful small companies simply could not exist without com- 
puter technology. Each year, hundreds of thousands of individuals launch busi- 
nesses based from their homes or in small-office locations. They rely on inexpensive 
computers and software not only to perform basic work functions, hut to manage 
and grow their companies. 
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Basic oompuier skies are now being 
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Casy-touse accmintoa programs such 
as QwekBooks allow easiness awiore to 
manage- trie* Hiwick. even il they do 
not haw any Becoming ewpmtiM?. 



These U scils enahle business owner* tu 
handle tasks — such as daily accounting 
chores, inventory management^ marketing, 

payroll* and many others— that once re- 
quired the hiring of outside specialists (see 
Figure LA.2KJ. As a result, small h us incises 
become more self-sufficient and reduce their 
uncrating expenses. 

Industry 

Today, enterprises use different kinds of 
computers in many combinations, A corpo- 
rate headquartcn may have a standard 
PC-based network, for example, but its 
prodtictmn facilities may use computer- 
cuntrollcd robotics to manufacture products. 
Here are jUH a few ways computers are 
applied to industry: 

» Design* Nearly any company that designs and makes products can use a 
computer-aided design M computer-aided manufacturing system in their 
creation (see Figure 1A,29). 

j> Shipping. Freight companies need computers to manage 1 the thousands of 
ships, planes, tr.iins T and trucks thai Lire moving goods at any ^iveni ulumeOL 
En addition to tracking vehicle locations: and contents, computers cart manage 
maintenance, driver schedules, invoices and hillinp, and many other activities. 

» Process Control . Modern assembly lines can be massive* complex systems, 
and a breakdown at one point can cause chaos throughout a company, So- 
phisticated process-control systems can nversee output, check the speed, at 
which a machine runs, manage enn veyance systems, and look at parts inven- 
tories, with very little human interaction. 
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Government 

Not only ire governments big consumers of technology, hur 
they help to develop it as well- As- you will le-trn jn Chapter 
*" Presenting the Internet." I he U.S. government played a key 
role in dcvcEoping the Internet- Similarly, NASA h,is» been in- 
volve J in (he development of computer technologies nj all 
sorts. Today, computers play n eruci.il part in nearly every 
government agency; 

?? Population, The U,S. Censm Bureau w.is arte at fhe first 
organizations to use computer technology, recruiting me- 
chanical computers known as "difference engines" to 
assist in tallying the American population in the early 
20th century. 

» Taxes, Can you imagine trying to calcul a re AmcriLans* rax 

bilk without trie help []f Lomputers? Neither could the Internal Revenue 
Service, tn fact, the IRS now encourages taxpayers to file their tax returns 
online, via the Internet. 

>? Military, Some of the world's most sophisticated computer Technology has 
been developed primarily for use by the military, hi fact, some of the earliest 
digital computers werecreared for such purposes as calculating i he trajectory 
of missiles. Today* from payroll management ro weapons control, the armed 
forces use the widest array of computer hardware and software imaginable. 

» Police, When it comes to stocking their crime-fighting arsenals, many police 
forces consider computers to be just as important as guns and ammunition 
{sec Figure I A.JO). Today's police cruisers are equipped with laptop com- 
puters and wireless Internet connections thai enable officeis to search for 
information on criminals, crime scenes* procedures* and cither kinds of 
information. 
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I imagine that you have been aware of personal 
for some time. Even if you or your Family has never 
PC— and even if this course is your first opportunity 
one— you're probably at least peripherally aware 
prominent place we've given to PCs in our lives. As a 
of fact ifs only been over the course of our lives, yo 
mine, that PCs have earned their place on desks in 
and places of business, If fdffleo* is the right word, 
computed slow start has accelerated to a staggering 
a we humans have done what we always do: Take 



computers first five yeara of the PCs exis- 



ts use 
of the 



jrsand 
homes 



a ww 



for many of us, the evolution of uses for the PC 

has been no Less twoiutionciy than was Che introduction of 
electricity to the home a century ago. What began as a sim- 
ple, if seemingly miraculous. Tight to read by has become 
the center of most everything we do at home. Why even 
many fireplaces— yesterday's neading light— ignite today by 
electric power. Personal computers started life similar as 
humble things, miraculous for their multipurpose ability to 
work with words and numbers, yet ahle to display virtually 
nothing but tent in response to typed commands, barely 
able to print anything usefulty, and dosed— unable to com- 
municate "outside of the box," as it wire. 

A huge industry developed to support personal computers 
and expand their potential use as a tonL And for roughly the 



tence, the greatest innovations came from within the world 
of computing— people researching specifically to improve 
video performance, to reduce the cost of increasingly massive 
data storage, to connect computers together over world- 
shrinking distances. The creativity of these folks was stag- 
gering. When faced with the question, "1 can talk around the 
world on the telephone; why cant my computer?" for exair> 
pie, they literally gave the computer a voice. That's what a 
modem does; it turns a computer's digital signals into audi* 
hie sound that the plain old telephone system an handle. If 
you bite, you can think of this as being somewhat analogous 
to the early years of electricity when pioneers such as 
Thomas Edison and George Westinghouse worfced tirelessly to 
improve the potential of their original innovation and make 
an arguably honest buck. Other industries— automotive, elec- 
tronics, and entertainment to name a prominent few- 
adopted the technology developed for and made 
economically feasible by computing s growing popularity. 

Gradually, this relationship became more symbiotic and 
the PC started to henefTtftum technology originally devel- 
oped for other purposes. Consider the compact disc. Intro- 
duced in by 1983 it was just beginning to gain a 
foothold in the music wortd. Six years later, CD-ROMs 
appeared on personal computers and ushered in a second 




Pay a vjsir to your family dnctnr nr the local hnspiral, and yon'U find yourself sur- 
rounded by computerized equipment of all kinds. Compute^ in fact, are making 
health care more efficient and accurate while helping pruvidcra bring uWn c«iU- 
Many different health care procedures now involve computers, from ultrasound 
and magnetic resonance imaging, to laser eye surgery and fetal munitoring {see 
Figure 1 A-ll ) r 

Surge [j ns now can use roboric surgical devices to perform delicate operations, 
and even ro conduct surgeries remotely. New virtual'feality tc^lmoLujyeu ate be- 
hyg used to train new surgeons in cutting-edge techniques, without cutting an ac- 
tual partent. 

Hut not all medical computers arc so high-tech. Clinics and hospitals use stan- 
dard computers to manage schedules, maintain patient recurds, and perform 
hillings. Many transactions between physicians, insurance companies, and phar- 
macies are conducted by computers, saving health care workers time to devote to 
more important tasks. 
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generation of PC possibilities- PCs by then hid evolved so- 
phisticated graphical user interfaces and detailed displays. 
Combining the CD's digital sound with these visual tech- 
nologies went a long way toward mating computer experi- 
ences interactive— something that previously only people 
; : ..: unpopular toys had been. The PC world increasingly be- 
came a place where many other worlds met particularly the 
varied worlds of information and entertainment— an inter- 
active, multimedia world. 

This is todays world. It's a world En which we expect our 
computers to toot, whistle, plunk, and boom; to speak bo us 
and to listen when we dictate; to remember what we forget 
and to distract us so we will forget. Having spent much of 
the late 1990s forgetting that a technology company must 
actually produce something useful in order to realize a 



profit, the computing world turned hack to substance with 
a renewed focus on the PC as the tenter of media. As 1 write 
this, a new generation of media PCs is appearing on the 
market. These systems can blend virtually every media tech- 
nology in existence into a seamless, single experience. The 
traditional capabilities of PCs, CO and DVC players, DVD 
recorders, televisions, VCRs. surround-sound music systems 
can all he provided by one device— or two, if you add the 
possibilities of printing and film. Whit's really new about 
these systems is their power— practical video editing has 
been the private world of a wealthy few until the latest ad- 
vances in processor, memory, and massive storage at! came 
together in affordable systems that put these capabilities 
into homes and small offices. 

This means that you can produce your own DVD movies 
with just a consumer video camera and a media PC (fast- 
talking agents are now entirely optional}. In a band? Record 
and distribute albums of your music directly or through a 
Web site that software almost automatically designs for you. 
Paint? Create your own online gallery. Write? Self-publish on 
demand while promoting your creations through an existing 
online bookseller Walt Disney said, "If you can dream it, you 
can do it* Technology has helped prove him right. Today the 
"you" who can "do it" means more people from more cultures 
and backgrounds than ever before. 
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Review 



/computer fs an electronic device that processes data, converting it inio informa- 
tion that is useful to people. 

There ane two basic types of computers: analog and digital. The computer? com- 
monly used today are all digital computers. 

Computers can be categorized by the number of people who can use them simulta- 
neously, by their power, or by other criteria. 

Computers designed for use by a single person include desktop computers, work- 
stations, notebook computers, tablet computers, handheld computers, and smart 
phones. 

The terms personal computer (PC) and microcomputer can be used when referring 
tn any computer meant for use by a single person. 

The desktop computer is the most common type of personal computer. This com- 
puter is designed to sit on lop of a desk or table, and comes In 1*0 bask styles. 
A workstation is a specialized, single-user computer that typically has more power 
and features than a standard desktop PC, 

Notebook computers are full-featured PCs that can easily be carried around, 

A tablet PC is another type of portable PC, but it can accept handwritten input 

when the user touches the screen with a special pen. 

Handheld personal computers are computing devices that fit En your hand; the per- 
sonal digital assistant (POA} is an example of a handheld computer. 
Smart phones are digital cellular phones that have features found in personal com- 



i-* Some types of computers— such as network Servers, mainframes r minicomputers, 
and supercomputers — are commonly used by organizations and support the com- 
puting needs of many users, 

^ A network server is a powerful personal computer that is used as the central com- 
puter in an organisation's nelwoik. 

» Mainframe! are powerf uL special- purpose computers that un support the needs of 
hundreds or thousands of users, 

■>* Minicomputers support doiens or hundreds of users at one time, 

» Supercomputers are the largest and most powerful computers made. 

» Many families have at least one computer and an Internet connection in their 
home and use their PC for tasks such as communication, work, schoolwork, and per- 
sonal finances, 

» Computer technology is playing an ever-growing role in schools, where students are 

being taught computer skills at younger ages and asked to Incorporate computers 

into their daily wort assignments. 
» Computers enable small businesses to operate more efficiently hy allowing workers 

to do a wider variety of tasks. 
» In industries of all kinds, computers play vital roles in everything from personnel 

management, to product design and manufacturing, to shipping, 
» Governments not only use a great deal of computer technology, hut also contribute 

to its development. 

y? Computers are involved in nearly every aspect of the health care field, from man- 
aging schedules and handling tolling, to making patient diagnoses and performing 
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Key Terms :: 

computer. 4 
desktop computer, 5 
digital pen, 7 
docking station, 7 
handheld personal com puter, 7 
input/output (I/O) device, 9 
laptop computer, 6 
mainframe. 9 



microcomputer, 5 
midrange compurteT, 10 
minicomputer, 10 
mobile computet, 7 
network server, & 
notebook computer, 6 
personal computer (PC], 5 
personal digital assistant (PDA). 7 



smart phone, S 
stylus 7 

supercomputer, 10 
system unit 6 
tablet PC, 7 
terminal. 9 
workstation. 6 



Key Term Quiz 

Complete each statement by writing one of the terms listed under Key Terms in each blank. 
1. The 



2. A{n) 

3. When not in use, a(n) 

4. A tablet PC lets you use a(n) 

5. A popular type of handheld computer is the _ 



_ is the case that holds the computer's critical components, 

is a specialized, single-user computer that typically has more power than a standard PC. 



_ computer folds up for easy storage. 
to tap or write directly on the screen. 



6, A(n) . 



is usually a powerful personal computer that functions as the primary computer in a 



network, 

.'. 3n a mil tii mnl n^infrdirne environment, each user accesses the mainframe through a device called a(n) 



8, A terminal is an example of a(n) _ 

9. The capabilities of a(n) 



_ device. 



_ are somewhere between mainframes and personal computers. 



.are the most powerful computers made. 
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Multiple Choice 



Chde the word ot phrase that best completes each s 



1. K computer converts data into this. 
9- information b. char 

2. Tnee 



c, software 



3, Most 
a. co 

4. 



t to be used by only one . 



. at a timer 



6. Notebook PCs fall into a category of devices called _ 
b. small computers 



cL input/output 
(1. slide rule 
d. F 

ti s 



5, Many scfentists, 
a h personal digital 



c)l networks 



7r Some notebook systems can be plugged into one of these devices, which give the 
a. port station b. network station 

S. Some tablet PCs can be connected to a keyboard and a full-size 

b monitor c< PDA 



9- Network servers are sometimes set up fn groups that may be called . 
a* units b< workgroups c^ c 

10. A(n) terminal can perform some process 

b, input/output c, computing 



tJ. docking station 

cU workstation 
■ server farms, 
d- racks 

d. intelligent 
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Reviow 



In your own words, briefly answer 1 

1. What is a computer? 

2. Explain a few of the different ways In which computers can be categori;ed- 

3. List six types of computers that are designed for use by a single pereon. 

4. Describe the two common designs for desktop computers. 
5^ How much do notebook computers typically weigh? 

6\ List four type* of computers that are designed for use by organizations, and are commonly used ay multiple people 
at the same time. 

7. Wtiy are mainframe systems usually limited in the number of tasks they perform? 
3. Wtiat is the most popular use far home computers? 
9. Howare computer technologies used by the military? 
10. How are computer technologies being used to train surgeons? 

Lesson Labs 

Complete the following exercises as directed by your instnjctot, 

1, During the course of a normal day r keep a lift of your encounters with computers oF various kinds. Your Ust should 
show the place and time of the encounter the type of interaction you bad with the technology, and the results of 
that interaction* (Remember, computers can take many sizes and forms r so he aUrt to mow than just PCs.) Share 
your Ust with the cLajs. 

2, Pay a visit to any business or government office in your town r and observe the people working there. Are they using 
computers? Simply by watching* can you tell what kinds of computers they are using and what types of work they are 
performing? In a single paragraph, list your findings and explain the reasoning behind them. Be prepared to share 
your findings with the dass. 
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Looking Inside 
the Computer 
System 



OBJECT! VIS 

1 List the fcujT parts of a complete 

computer system. 
» Name the four phases of the 

information processing cycle. 
» Identify Four categories, of 

computer haidware. 

List four units oF measure for 

computer memory and storage, 
' Name the two mail common 

input and output devices. 

Name and differentiate the two 

main categories of storage 

devices. 

Name and differentiate The two 
main categories of computer 
software. 

Explain the difference between 
ddt.i, inform,] Lion, jnd pruqrJuii. 
Describe the role of the user, 
when world ng with a personal 
computer. 



Overview: Dissecting the Ultimate Machine 

Most people believe ihar computers must be extr e mely complies red de- 
vices, because they perform such amazing tasks. To an extent, this is 
true. As yuu will learn later in this hook, the closer you look at a com- 
puter's operation h the more complex the system becomes. 

Bui like any machine, a computer is a collection of para, which are 
categorized according to the kinds of work they do. Although there arc 
many, many variations on the parrs themselves, there are only a few ma- 
tor categories. If you learn about those families of computer compo- 
nent .ind their basic functions, yim will have mastered some of the 
most important concepts in compuring. As you will see, the concepts 
arc simple and easy to understand. 

This lesson give* you a glimpse inside a standard desktop computer 
and introduces you to its most important parts, Ynu will learn how 
these components work together and allow you to interact with the sys- 
tem. Yon also will discover the impmi.mcf nf s<itruar<\ wit limit which 
a computer could do nothing. Finally, you will see that rhe user is (in 
most cases, at least) an essential part of a complete computer system. 




F1CUHE 1B.1 
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The Parts of a Computer System 

As you saw in Lesson l A + computers come m many varieties, from the tiny com- 
puters built imu household appliances, to the astounding supercomputers thar 
have helped scientists map The human genome. Bur no matter how big ir is or how 
if ih useJ T every computer is part cif a system. A complete tiiHipuCtf nvstcnl eon* 
sjstii of four parts (liee Figure IhUJi 

» Hardware 

» Software 

» Dan 

» User 

Hardware 

The mtL-3iniriic.il devices thj[ inake up [he computer are Called h.mlvi.iK-. Hard- 
ware is any part of the computer you Can touch (see Figure IU.2). A computer's 
hardware consists of interconnected electronic Je vices that y«u can Use Co Control 
ihe computer's ope rati tin, input, and output. [The generic term device refers to 
any piece of hardware.) 

Software 

Sntru are is a set of instruction* that makes the computer perform tasks. ]n other 
words, software tells the computer what to do. (Trie term prugrsni refers to any 
piece of software.) Some programs exist primarily for the computer's use to help 
ir perform tusks, nnd manage its own resourees. Oilier Types nf programs exist fnr 
the user. L-jiihlnip, Inmor tier to perform tasks such as creating documents J Luc,- 
sands of different sofiware programs arc available for use on personal computers 
(see Figure 1U.3). 

Data 

Data consist of individual facts or pieces of information that by Themselves may 
not make much sense to a person. A computer's primary job is to process these 
tiny pieces of data in various ways, converting them into useful information. For 
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FIGURE t-B.2 
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example, if you saw the average highway mileages, of six 
different cart, all the different pieces of data might not 
mean much to you, However, if someone created a chatr 
from the data that visually compared and ranked the ve- 
hicles' mileages, you could probably make sense of it at a 
glance fsec Figure lH.4} r This is one example of dam be- 
ing processed into useful information. 

Users 

People arc the computer operators* also known as lultv 
It can be argued that some computer system s arc com- 
plete without a person's involvement; however, no com- 
puter is totally autonomous. Even if a computer can do its 
ioh without a person sitting in front of it, people still design, huild* program, and 
repair computer systems. This lack of autonomy is especially true of personal 
computer sysrems, which are the focus of this book and are designed specifically 
for use by people. 

The Information Processing Cycle 

Using all its parts together, a computer converts data into information by per- 
forming various actions on the data. For example, a computer might perform a 
mathematical operation on two numbers, (hen display the result. Or the computer 
might perform a logical operation such as comparing two numbers, then display 
that result. These operations arc part of a process called the information process- 
ing cycle, which is a set of steps the computer follows to receive data, process the 
data according to instructions from a program, display the resulting information 
to the user, and store the results (see Figure ::'>.> >. 
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FIGURE 1B,5 



Tiwuiannaiun processing c^ds. 




The infnrmati nn processing cycle has fnur parts, and each part involves one or 
more specific components of the computer; 

» Input* During, this part of the cyde, the enmputer accepts data from snme 
source, such as the user or a program, for processing. 

» Processing. During this port of the cycle, the computer's processing compo- 
nents perform actions on the <kca, based on instructions from the user or a 
program. 

» Output, Here, the computer may he required to display the results nf its pro- 
cessing, tor example, the results may appear as text* numbers, Or a graphic 
oil the computer's screen uras sounds fro[]1 it* speaker. The Computer also 
can send output to a printer or transfer the output to another computer 
through a network or the Internet. Output is an optional Step in the informa- 
tion processing cycle but may be ordered by the user or program, 

» Storage In this step, the computer permanently stores the results of its pro- 
cessing on a disk, tape, or some other kind of storage medium. As with out- 
put, storage is optional and may not always be required by the user or 
program. 



A computer's hardware devices fall into one of four categories (sec Figure 1 B,6): 

1 r Processor 

2. Memory 

3> Input and output 

4. .Storage 

While any type of computer system contains these four types of hardware, this 
book focuses on them as they relate to the personal computet or PC. 
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Processing Devices 

The procedure rhiir transforms raw data into useful in forma rion is called process- 
ing, To perform this transformation, the computer uses two components: the 
processor and memory. 

The pra&Sfpr is like the brain of the computer, it organizes and carries our in- 
structions that ironic from either the user or the software. In a personal cumputei; 

the processor usually consists of one or more special- 
ized chips, called microprocessors, which are slivers of 
silituit or other material etched with many tiny elec- 
tronic circuits. To process data or complete an in ht ruc- 
tion from a user or a program, the computer passes 
electricity through the circuits. 

As shown in Figure IB.7, the microprocessor is 
plugged into the computer's motherboard. The mother- 
bo aid is a riej J rectangular card contain lcir rhe cir- 
cuitry that connects the processor to the other 
hardware. The motherboard is an example of a circoit 
bojtd. In most personal computers, many internal de- 
vices — such as video cards, sound cards, disk con- 
trollers, and nihcF devices— are housed on rhcir own 
smaller circuit hoards, which attach to the mother- 
I ward, In many newer computers, these devices are 
built directly into the motherboard. Some newer mi- 
LToprcjceiWjrii arc Jarpe and complex enough tcj require 
ihcir own dedicated circuit boards, which pEug into a special slot in the mnthrr- 
board. You can think of the motherboard as the master circuit board in a corn- 
putcr. 

A piTs«in.il oinipiircr's p'^vwn i% thu,i31e a ^irigle chip m i scr uf chips khi- 
rained on a circuit board. in some powerful computers, the processor consists of 
mjnv chips .in J rln- LsrcuiT bu.n Js an which they arc mounted. In ci- 
ther case, the term central praising imi( (CPU) refers 
IjjpJ^- \ / to j computer's processor {set; Figure 1R.K), I'cn- 

plc ottcn rcicr to computer system* by the 
type of CPU. they contain. A "Pentium 4~ 
sysrem, for example, uses a Pentium 4 micro- 
processor as its CPU. 
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Memory Devices 

In a eumpurcr., memory is one or more sets of chips That store data j,nd/or pro- 
gram instructions, cither temporarily or permanently. Memory h a critical pro- 
cessing component in any computer Personal computers use several different 
types of memory, but the [WO most important are called random access memory 
{RAM) and read-only memory (ROMJ. These two types of memory work in very 
different ways, and perform distinct functions. 

Random Access Memory 

The most common ty pe of memory is. called random access memory (RAM). As a 
resulr, the term memory i* typically used to mean RAM, RAM is like an elec- 
tronic scratch pad inside the computer: RAM hnlds data and program instruc- 
tions while the CPU works with them. When a program is launched, it is loaded 
into and ran from memory. As the program needs data, it is. loaded into memory 
lor fast access. As new data is entered info the computer, it is also stored In mem- 
ory — but only temporarily. Data is both written to and read from this memory. 
(Because of this^ RAM is also sometimes called read/write memory.) 

like many computer components, RAM is made up of a set of 
chips mounted on a small circuit hoard (see Figure 1B.9|. 

RAM is volatile, meaning that it loses its contents when the 
computer is shut off or if there is a power failure. Therefore, 
RAM needs a constant supply of power ro hold its data. For this 
reason, you should save your cbra files to a storage device fre- 
quently, to avoid losing them in .1 power failure. (You will learn more 
about storage later in this chapter.) 

RAM has a tremendous impact on the speed and power of a computer. 
Generally, the more RAM a computer has, the more it tan do and the faster it can 
perform certain taslcs r The mosr common measurement unit for describing a com- 
puter's memory is the byte — the amount of memory it takes to store a single char- 
acter, such as a letter of the alphabet or a numeral. When referring to a computer's 
memory, the numbers are often so Large that it is helpful to use terms such as kilo- 
byte (KH) T megabyte (Ml! i T jji^.ibi te (GB), and jerahvtc iTRj to describe the values 
(sec Table 1B.1). 

Today's personal com- 
puters generally have at least 
256 million bytes (256 MBf 
of random access memory. 
Many newer systems fcatu re 
512 MR or more. 

Read-Only Memory 

Unlike RAM, icad-unly 
memory (ROM) perma- 
nently stores its data, even 
when the computer is shut 
off. ROM is called non- 
volatile memory because it 
never loses its contents. 
ROM holds instructions 
that the computer needs to operate. Whenever the computer's power is turned on, 
it checks ROM for directions that help it start up, and for information about its 
hardware devices. 
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Units of Measure far Computer Memory a 


nd! Storage 










Approximate 


Actual 


Unit 


Abbreviation 


Prone i! reed 


Value {bytes) 


Value (bytes) 


Kilobyte 


KB 


KIU-uh-biM 
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Input and Output Devices 

A personal computer would he useless if yon could nor interact wirh it because 
die machine could not receive instructions or deliver the results of its, work. Input 
devica accept data an J instructions from the user or from another computer sys- 
rem (such as a computer on rhe internet). Output devices rerum processed data to 
the user or to another computer system. 

The moit aiiiuinjn input device is the kiln aiJ, which accepts letters, numhers. 
and commands from the user. Another important type of input device is the mouse, 
which lets you select options from on-screen menus. You use a mouse by moving it 
across a flat surface and pressing its buttons. Figure IR 10 shows a personal corn- 
purer with a kcyhoard T mouse* and microphone. 

A variety of other input devices work with personal computers, torn 
?> The Ir.K-kkiJl ami tnuehp.Ld are vjrialioris of the mouse and eUahle you to 

draw or poinl on the screen. 
» The joy stick is a swivel ing lever mounted nn a stationary hase that is well 

suited for playing video games, 
» A scan ner can copy a printed page of rexr or a graphic into the computer s 

memory, freeing you from creating the data from scratch. 
» A digital earner ii can record still images, which you can view and edit on the 

computer, 

A microphone enables you to input your voice or 
music as data. 

The function of an output device is to present 
processed data to the user. The most common 
output devices ate the monitor and die printer. 
The computer sends output to the monitor (the 
display screen! when the user needs only to sec 
the output. It sends output to the printer 
when the user requests a paper copy — also 
called a hard copy — of a document. 

just as computers can accept sound as 
input, they can use stereo speakers or head- 
phones as output devices to produce Sound, 
Figure IB. II shows a PC with a monitor, 
printer, and speakers. 
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Snme types nf hardware Can act as both input and output devices- A touch 
screen, Kir example, is a type of monitor that displays text or icons you can touch. 
When you touch the screen, special sensors detect the touch and the computer cal- 
culates the point on the screen where you placed your finder; frepmdin)? on ihe lo- 
cation of the rouch, the computer determines what information to display or what 

C- municatious device* arc tlic rttnst coEOmou types «f devices that can per- 

form horh input and output. These device* connect one computer loanniher^a 
process known as networking. The most common kinds of communications de- 
vices are modems, which mahle computer* m communicate itiruugh telephone 
lines or cable television systems, and network interface cards (MCs), which let 
users connect a group uf Computers to share data and devices. 

Storage Devices T r 

A computer can function with only processing, memory [nput 1 and output dc- ONLINE 
vices. To be really useful, however, a computer also needs a place to keep program J i% " 

files and related data when they are nut in use. The purpose of Murage is to hold 
data permanently, even when the computer is turned off. 

You may think of storage as an electronic file cabinet and RAM as an elec- 
tronic worktahle. When you need to work with a program or a set of data, the 
computer locates it in the file cabinet and puts a copy on the table. After you have 
finished working with the progtam or data h you put it back into the file cabinet. 
The changes you make to data while working on it repLace the original data in tlic 
file cabinet (unless y H u store it »i a different place). 

Novice computer users often coofuse storage witEi memory. Although the func- 
tions of storage and memory arc similar, they Wnrk in different Ways. There arc 
three major distinctions between storage and memory: 

^ There is more room in storage than in memory, [usr as there is more room in 

a file cabinet than there is on a tabletop. 
» Contents are retained in storage when the computer is turned off, whereas 

programs or the data in memory disappear when you rfitit down the 




» Storage devices operate much slower than memory chips h bur srorage is 
much cheaper than memory. 

ITiere are two main types of computer storage: magnetic and opricaL Both are 
covered in the following secdons. 

Magnetic Storage 

There are many types of computer storage, but the miKt cnnumni is the m.i^uetiL 
disk, A disk is a round, flat objecr that spins around its center. {Magnetic disks are 
almost always housed inside a case of some kind, so yuu can't see the disk itself 
unless you open the case.} Head/write head*, which work in much the same way 
as the heads of a tape recorder or VCft, are used ro read data from the disk or 
write data onto the disk r 

The device that holds a disk is tailed a dnk drive. Some disks are built tntu tlic 
drive and are not meant to he removed; other kinds of drives enable you to remove 
and replace disks (see Figure JB. 12), Most personal computers have at (east one 
nonremovable hard disk jur hard drive}. In addition, there is also a diskette drive, 
which allows you to use removable diskettes (ot floppy diuta). The liard disk serves 
as the computer's primary filing cabinet because it can srore far more data than a 
diskette can contain. Diskettes are used to toad data onto the haid disk, tu trade 
data with other users and to make backup copies of the data on the hard disk. 



Urheberrechtlich geschutztes Malarial 



Standard PCs have a tuft-In Hard dak 




: 10,13 



Software nates commcnty sei die* 
products wi CD betauM the {fee's 
tilgii ftoragd capacny 



Frx nwe ui formal iwi on 
eancpjtar software. MtslE 
hUlKWwYrw.mhhe.cotik' 




Optical Storage 

In addition to nugnerie storage, nearly every coin purer sold Today includes at 
Least one form of optical storage — devices that use lasers to read data from or 
write data to the teflcctive surface of an optical disc. 

The l :tJ-kl i\i drive is rhc most common type of optical storage device, t (im- 
pact discs (CDs) arc a type of optical storage, identical to audio CDs, Until re- 
cently, a standard CD could store about 74 minutes of audio or € 5£) MB of data, 
A newer breed of CDs can hold #0 minutes of audio or 700 MB of data (sec Fig- 
ure 1BT3), The type used in computers is called Compact Disc Rend-Only Mem- 
ory (CD-ROM i. As the name implies, you cannot change the information on the 
disc, just as you cannot record over an audio CD. 

U you purchase a CD-Recordable (CD-R I drive, you have the option of crcat- 
ir\£ yemr mvn UK. A t:D-R drive can write data to and read data from a compact 
disc. To record data with a CD-R. drive, ynu must use a special CD-R disc, which 
can he written on only once, or a CD-lie Writ able (CD-RW I disc, which can he 
written t£] multiple rimes, lilce a floppy disk. 

An increasingly papular data storage technology is the Digital Video Disc 
(DVD/, which is revolutionizing home entertainment, LUng sophisticated com- 
pression technologies, a single DVD (which it ihe same site as a standard compact 
diw! cm store cnlirt' full !ene,lh imjvir, DVDs van hold a ill i null Lull oM.7 GHof 
data and as much as 17 GB, Future DVD technologies promise much higher stor- 
age capacities on a single disc. DVD drives also can locate dara on the disc much 
faster than standard CD-ROM drives, 

DVD 4 require a special player (set? Figure lB.Hh Many DVD players, how- 
ever, can play audio, data, and DVD discs, freeing the user from purchasing dif- 
ferent players for each type of disc. DVD drives arc now standard equipment on 
many new personal computers. Users not only can install programs and data from 
their standard CDs, but they also can watch mnvies on their personal computer* 
by using a DVD, 

Software Brings the Machine to Life 

The ingredsenr that enables a computer ro perform a specific task is software, 
which consists of instructions. A set nf instructions that drive a computer to per- 
form specific tasks is called a program. These instructions tell the machine's phys- 
ical components what to do; without (he instructions, a computer Could not do 
anything at all. When a computer uses, a particular program, it is said TO be run- 
nine, or f\e l ul ine, that program. 

Although ihe array of available programs is vast and varied, most software 
falls into two major categories: system software and application software. 
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System Software 

System software is any program ihar controls the computer's hard- 
ware or that can he used to maintain the computer in snm: way so 
that it runs more efficiently. There are three basic types of system 
software; 

?> An operating sywm tells the computer how to use its own com- 
ponents. Examples of operating systems include Windows, die 
Macintosh Operating System, and Linux (see Figure 1&.J5). An 
operating system is essential for any computer, because ir acts 
as an interpreter herween the hardware, applies [ion programs, 
and the user: 

When a program wants the hardware to do something, it 
communicate* through ihe operating system. Similarly, when 
you want the hardware to do something I such as *.-[jriyinp or 
printing a file) T your request is handled by the nperating system, 

» A network operating system allows computers to communicate 
and share data across a network while control ling network op- 
erations and overseeing the network's security. 

J? A u til ily is a program that makes the computer system easier 
to use or performs highly specialized functions (sec Figure 
I B.I 6}. Utilities arc used to manage disks* trauhlcshoot hard- 
ware problems, and perform other tasks that the operating sys- 
tem itself may run he able to d«- 

AppLication Software 

Applicaiion software tells the computer how to accomplish specific tasks, such as 
word processing or drawing, for the user. Thousands of applications are available 
Fur marly purposes and for people of all ages. Some of the major categories nf 
these applications include 

» Word prtHjessiue. scittwarc lur creatine. text based documents such as 
newsletters or hrochures (see Figure tB. 17). 

» Spreadsheets for creating numeric-based documents such as budgets or bal- 
ance sheets. 
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Database manajjerncnr software for 
building and mantpulartng large sets of 
dnra T such, as the names, addresses, and 
phone numbers in a telephone directory, 
Presentation programs tor creating and 
presenting electronic slide shows (*ee 
figure Ib.JB). 

(Graphics programs for designing illus- 
trations or manipulating photographs, 
movie^ or animation. 
Multimedia authoring applications for 
building digital movies that incorporate 
sound, video, animation, and interactive 
feature 

Entertainment and education software 
many of which are interactive mu In me- 
dia events. 

Web design tools and Web browsers, 
and other Internet applications such as newsreaders and e-mail programs. 
» Ciamcs, Mime of which are for a single player and many of which can be 
played by several people over a network or the Internet, 

Computer Data 

You have already seen that, to a computet, data is any piece of information or fact 
that, taken by itself* may not make sense to a person. For example* you might think 
of the letters of the alphabet as data. Taken individually, they do not mean a lot. 
But when grouped into words and -sentences;, they make sense; rhar is, they become 
information {see Figure IB, 19), Similarly, basic geometric shapes, may not have 
much meaning by themselves, but when they are grouped into a blueprint or a 
charl, I hey I toco me useful informal Lull. 
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computerized Disease MnnogcrncrU 



One [tiding provider of these systems is LTfeMdsters 



programs that create cooperative health partnerships 
among patients physicians, and payors. 

With the LifeMasters program, computers monttor dis- 
ease across targe patient groups; nepcit patient status to 
doctors and their clinical teams: send reminders when pa- 
tients are due tor testing, evaluation, and treatment: and 



Despite the abundance of widely recognized, evidence- 
based standards, health caTe is notoriously Inconsistent 
from one doctor to the next, one hospital to the nactj and 
one region to the next. So much so r that the experts at the 
National Academies Institute of ttetffdne have proclaimed It 
to be a health system quality chasm. 

Through the use of global information technology, i 
technology-driven disease management systems are offering 

the health cam industry a solution to the high variability of tract the outcomes to support improvement and com 
Interactive computehied disease management ofc 

promise to close this 'quality chasm/ technology system improves qualtty of life for individuals 

The goal of interactive computerized disease manage- with t 
ment(DM) programs is to monitor patient* with chronic dis- _ disease, j 
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LifeMasters Online offers health management tools and 
content similar to those offered through LifeMasters' care* 
giver-supervised model, hut it is available free to the gen- 
eral public Here, users enter their own vital-sign and 
symptom information via the Web site or through a Touch- 
Tone phone, The information goes into a database and. 
when the data indicate that medical intervention is re- 
quired, the patient's physician is notified. 

Patients have access to support groups and medical in- 
formation on a 21 x 7 basts, LffeMasters Online also pro- 
vides self-directed health education and behavior 
modification modules addressing health concerns such as 
diet, exercise, and smoking cessation. 

"We built this for the future," says thristobel Selecky.. 
LifeMasters CEO, "As the Baby Boom generation ages and 
develops chronic diseases, we're going to need to use tech- 
nology tools to help physicians and their patients manage 
their health care more effectively and efficiently than in 
il ways r 




computer how to perform tasks. Like data, 
tliese instructions exist js slrinp of numbers so 
die computer can use [htm. Bur the resemblance 
ends there. You can think of the difference be- 
tween data in J program* this way: data is for 
people to use, bur programs are for computers 
to use. 

Within the computer, data is organized into 
files. A file if simply a set of data that has been 
given a name. A file thai the user can open and 
use is often called a document. Although many 
people think of documents simply as text, a 
computer document can include many kinds of 
data (see Figure IB. 21), For example, a coin- 
purer document can be a rest file I such a? a let- 
ter), a group of numbers [such as a budget), a 
video clip (which includes images and sounds}, or any combination of these items. 
Programs are organized into files as well; these files contain the Instructions and 
d .it.i rhjt a program needs in order to run and perform tasks. 



000101 001 01 1 
111011010101 
001 101 01 1000 
1 01 0100001 1 0 
010101001100 
01 010100101 0 
101100101010 
1 1 01001 1 1 100 
0100101 1 01 00 



0101010101011 1 
010101101 10001 
10101011100010 
110111 001 01 101 
1 1001 00101 1 010 
1 010001 01 1 001 0 
10001010111010 
001010101 11010 
1 01 101 001 1 01 1 0 
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Computer Users 

J'crsuual computers, which are the focus of this Look, arc de- 
signed to work with a human user. In hci> ihe user is a criti- 
cal parr of a compter? computer system, especially when a 
personal computer is involved. 

This may serm surprising, since we tend to think of com- 
puters as intelligent devices, capable of performing amazing 
tasks. People also sometimes believe thar computers can think 
and make decisions just like hum any do. Rut tin i h is not the 
case. Even the most powerful supercomputers require human 
interaction — if for no other reason than ro get them started 
and rell them which problem* to solve iSec Figure IB.22). 



The User's Role 

When workuie, with a personal computer, the user can take on several rolcS h de- 
pending on whar he or she wants to accomplish: 

» Setting up the .System. Have ynu ever houghc a new IK.} When ynu. gor it 
home, you probably had lo unpack it, ict it up, and make sure it worked an 
evprLled l see Figure IB.23). If you want to Jiange something about the 
system (a process called conftgnrarion) t you will likely do ir yourself, whether 
you want to add a new hardware device, change the way programs, look on 
your screen, or customize the way a program functions. 

» I nsi jlli n:: .Software. ,-\ I ( hou g,h your new computer probably came with in 
operating system and some applications installed, you need to install any 
other programs you want to use. This may involve loadine, software from a 
disk or downloading u from a Web sire. Either way* it is usually the user's re- 
sponsibility to install programs, unless rhe computer is used at a school or 
business- In thai case, a system admin isrr.mir or technician may be available 
id l^i rhf job. 
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Running I'roftranii. Whenever y our Cum- 
puter is on, there arc several programs 
runrurtg in the background,, such as the 
sof fsva re that runs your mouse anil 
printer. Sueb programs do not need any 
user input; in fact, you ma y not evert he 
aware of them. Hut fnr the most part, if 
you want to uw ymir computer In per- 
form a task, you need in bunch and run 
the software that is designed for the tasL 
This means installing the program, [earn- 
ing its tools, and working with it to 
make sure it gives you the results you 
want. 

Managing Files, As ynu have already 
learned, a computer saves data in hies. If 

you write a letter tn a friend, >""li nan Have it as a fite, mating it availahle io 
open and use again later. Pictures, sungs, and other kinds of data are Stored 
as files. But it is the user's job to manage these iiles> and this means setTuie, 
up a logical system fur storing them on the computer. It also meaui knowing 
when to delete ot move files, or copy them to a disk for safektrpin}!. 
Maintaining the System. System maintenance does nut nece>sarily mean 
opening the VC and tixing hruken parts, as you would repair a car's ertgirte. 
liut it could? In that case, you might call a qualified technician tn du the job, 
or roll up your sleeves and tackle it yuursell. PC mainieuaiue, however, gen- 
erally means running utilities that keep the disks free of clutter and cn.su re 
that tke computer is making the liesr use of Its resources. 




Setting up * ne* cornpuHir is usuaRy We 
user's (tto 



"UserUss" Computers 

Of course, there are many kinds of compos 
ers that require no human interaction, once 
they have been programmed, Installed, and 
starred up. Hor example, if you own a car 
that was built within the last decade, it aE- 
most certainly has an on-board computet 
that controls and monitors engine functions 
(sec Figure 1U.24). Many new home appli- 
ances, such as washers and dryers, have 
built-in computers ihat mnnlror water usage, 
drying times, balance, and other operations- 
Sophisticated userless computers operate Se- 
curity systems, navigatiun systems, Commu- 
nications Systems, and many others, 

Userless computers are typically con- 
trolled by their operating systems, in rhese 
devices, the operating system may be in- 

stalled on special memory chips rather than a disk. The operating syslem is pro- 
grammed to perform a specific set nf tasts, such as monitoring a function nr 
checking for a failure, and little else. These systems are nut set up for human in- 
teraction, except as needed for system configuration or ni.tirLlL'iiaiKL'. 



m 



FIGURE 10.24 
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Computers. \n Yew*. Cares] 1 

Using Computers Outside of the IT Industry 



Few hardwood products manufacturers can boast an e- 
commerce-enabled Web site where customers view catalogs, 
place orders, track orders, and review their account history 
Z4 hours a day, seven days a week. Even fewer can offer 
customers a solution that uses computer modeling and sim- 
ulation techniques to recreate "real world" projects in a vir- 
tual environment. 

Thanfcs to the efforts of Richard Enriquez, EnkeboU De- 
signs of Carson, California, can boast that and more in an 
industry where manufacturing and related processes remain 
largely manual and labor-intensive. "No one else offers e- 
commerce capabilities in our category, 1 " said Richard En- 
rique;, director of marketing, who envisions a time when 
the firm s wcodcarveis will be able to use a computer to go 
fiom concept to finished product without ever having to 
touch a piece of wood or a chisel. 

Having worked in the software development industry for 
15 years, Enriquez aspires to use technology to bring more 
value to the customer! while also making EnkeboU Designs" 
architectural woodcarving manufacturing process more effi- 
cient and productive. In for example, he spearheaded 
the conversion of the entire product line into three- 
dimensional formats that can be used in conjunction with 
commercial and residential preYisualization applications to 
minimize specification errors. 



Enriquez, who earned a Bachelor of Science degree from 
DeViy University handles myriad tasks at EnkeboU Designs, 
including managing internal and external staff associated 
with marketing and new product development, evaluating 
technologies, reviewing strategic relationships, and over- 
seeing the development of the company's Web jitt He 
works 50 to 55 hours a week and enjoys the challenge of in- 
corporating technology into a company that has tradition- 
ally conducted business utilizing traditional methods. 

"When the company wanted to start leveraging technol- 
ogy they hired me," says Enriquez. "Before 1 came on 
boaTdl the company was very traditional and didn't believe, 
for example, in putting e-commerce capabilities on the Web 
site." One year later, Enrique* says the naysayers wouldn't 
have it any other way, "It all boib down to results," 

Enrique* says opportunities for IT professionals In the 
non-IT space are plentiful- One need only look around the 
business world to see how technology is making an impact 
in the most unlikely occupations, such as 

n Restaurant and Grocery Stone Managers. Restaurants, 
grocery stores, and retail outlet managers use computer 
systems of all kinds— from handheld units to main- 
frames—to monitor inventories., track transactions, and 
manage product pricing. 
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» Courier Dispatchers. Courier services of all types use 
computerized terminals to help dispatchers schedule de- 
liveries, Locate pickup arid drop-off points, generate in- 
voices, and track the location of packages. 

-> Construction Managers. Construction managers and es- 
timators use specialized software to analyze construction 
documents and to calculate the amount of materials and 
time required to complete a job, 

» Automotive Mechanics. Automotive mechanics and 
technicians use computer systems to measure vehicle 
performance, diagnose mechanical problems, and deter- 
mine maintenance or repair strategies, 

Each of the following chapters in this textbook features a 
discussion of computers in the professional world. Each dis- 
cussion focuses on the typi of technology introduced in 
that unit and is designed to help you understand ho* that 
particular technology is used in one or more professions. 
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Heview 



?> At 

» Hardware consists of electronic devices, the parti you can touch. 

i> Software {programs) consists of instructions that contr&i th* computer 

» Data tan be text, numbers, sounds, and images that the computer manipulates. 

» People who operate computers are called users. 

» To manipulate data, the computer fallows a process called the information pro- 
cessing cycle, which includes data input processing, output and storage. 

» A computer's hardware devices fall into four categories: processing, memory, input 
and output (1/0), and storage, 

>* TSe processing function is divided between the processor and memory. 

s> Trie processor, or CPU, carries out instructions from the user and software, 

» Random access memory [RAM} holds data and program instructions as the CPU 
works wfith them, 

» The most common units of measure for memory are the byte, kilobyte r megabyte, 
gigabyte, and terabyte, 

» Read-only memory (ROM) is another important type of memory, which holds in- 
structions that help the computer start up and Information about its hardware, 

» The rote of Fnput devices is to accept instructions and data from the user or another 



^ Output devices present processed data to the user or to another computer, 
» Communications devices perform both input and output functions, allowing com- 
puters to snare information. 
» Storage deuces hold data and programs permanently, even when the computer is 
turned off. 

>i The two primary categories of storage devices are magnetic storage andi optical 
storage. 

» The two primary categories of software are system software and application soft- 
ware. 

» The operating system telli the computer how to interact with the user and how to 

use tilt hardware devices attached to the computer. 
» Application software tells the computer how to accomplish tasks the user requires. 

in a compute*, data consists of small pieces of information that, by themselves. 

may not make sense to a person. The computer manipulate data into useful infor- 

nation. 

?3 Program instructions are different from data, in that they are used only by the com- 
puter and not by people. 

» A user is an essential part of a complete personal computer system. Generally, the 
user must perform a wide range of tasks, such as setting; up the system, installing 
software, managing files, and other operations that the computer cannot do by 
irstK. 

w Some computers are designed to function independently, without a user but these 
systems are not personal, computers. 
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If Ail t m *z - - 






i\ fi p( it h tfon software, 33 




optical storage. 32 


hyte, 29 


floppy disJt < 31 


output device, 30 


CP-ReCcrdaole (CD-K)r 3? 


gigabyte (GB). 29 


printer, 3D 


CP-ReWritable [CD-RW). 32 


hard disk, 31 


processing. 23 


lu-kum onve, 3? 


nara arrve, ji 


processor, 26 


central processing unit (CPU), 26 


hardware, 25 


program, 25 


clrcuTt board, 23 


information processing cycle. 26 


random access memory (RAM), 29 


communications device, 31 


input device, 30 


read/wnte nead. 31 


compact disc (CD), 32 


joystick, 30 


read -only memory (RDM), 29 


Compact Disc Read-Only Memory 


keyboard. 3D 


run, 32 


(CD-ROM), 35 


kilobyte (KB), 29 


scanner 3D 


computer system, 25 


magnetic disk, 31 


software, 25 


data, 25 


megabyte (MB), 29 


storage, 3 1 


device 25 


memory, 20 


system software, 33 


digital,. 36 


microphone, 30 


terabyte (TBI, 29 


digital camera, 30 


microprocessor. 28 


touch screen, 31 


Digital Video Disc (DVD), 32 


monitor, 30 


touebpad, 30 


disk drive, 31 


motherboard, 2fi 


trackball, 30 


diskette, 31 


mouse. 30 


user. 26 


diskette drive, 31 


network operating system, 33 


utility, 33 


document, 37 


nonvolatile, 29 


volatile, 29 


execute, 32 


operating system, 33 





Key Term Quiz . 

Complete each statement by writing one of the terms listed under Key Terms in each blank T 

1, A complete refers to the combination of hardware, software, data, and people. 

2, A(i0 is a set of data or program instructions that has been given a name. 

3, A(n) . _ is a device that holds a dis*. 

4, Electronic instructions that tcli the computer's hardware what to do are known as 

5, The generic term refers to a piece of hardware. 

6, Data and program instructions are temporarily held in while '.he processor is using them. 

7, The includes four stages: input, processing, output, and storage. 

0, One is roughly equivalent to one million bytes of data, 

9. Operating systems fall into the category of . .._ . _. software. 

10, In a magnetic disk drive, a special device called the reads data from and writes data to a dis^s 

surface. 
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CircEe the word or phrase that best completes each statement. 

1. Which of the following devices stores instructions that help the 

a. joystick t>. RAW %. ROM 

2. A can perform both input and output Functions. 

d. trackball h. microphone c. comr 



tup? 



d L monitor 
± CPU 



3. Whtch type of software would you use to make the computer perform a specific task r such as writing a Letter or 
drawing a picture? 

b utility soft ware e. < 



4, Which oFthe following units represents the Latest amount of data? 

a. kilobyte b. terabyte c. gigabyte 

5, You can use this output device wnen you need only to see information, 
a, printer b- speaker c. monitor 

6, Generally, a _^ cannot bt removed from the computer. 



7. A file that the user can open and use is called at") _ 
a, application b. document 



ti- 
ll, hard disk 
d. data 



c, prog ram 

0, Because computer data has been reduced to numbers, it is described as heing 

a. digital b. numeric c, information d. processed 

9 t Which type of disk can store up to 17 gigabytes of data? 

a. floppy disk b. compact disc c. optical disc d, digital tfideo disc 

10. Which type of software is used for creating slide shows? 

o- Web design software h. presentation software c. word-processing d, spreadsheet software 
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Review Questions 

In your own words, briefly answer the following question^ 

1 , Ust the four parts of 3 compete computer system, 

2, What are trw four phases oFth* Inratmati&n processing cycle? 

3, Identify four categories of computer hardwaie, 

A. List four units of measure for computer memory and storage, not including the byte, 

5. What aTfi the two most common input and output devices? 

6. Name and differentiate the two main categories of storage devices, 

7. Name and differentiate the two main categories of compute/ software. 
3, What Is the difference between data and information? 

9, What is a fundamental difference between data and programs? 

10. Ust five tasks a user may be responsible for, when working with a personal computer 

Lesson Labs 

Complete the following exercises as directed by your instructor, 

1. What type of computer system do you use in class or in the lab? How much can you tell about the system by looking 
at it? list as much information as you can about the computer. Is it a desktop or tower model? What hrandis it? 
What type of processor does it have? What are the model and serial numbers? What external devices does ft have? Is 
it connected ti> a networt or printer? 

£. What kind of software is installed on your computer? To find out, all you have to do is tum on your computer. After 
it starts, you should see a collection of icons— small pictures that represent the programs and other resources on 
your computer. List the icons that appear on your screen and the names of the software programs they represent. 
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Chapter Labs 



Complete rhe following exercises using a computer in your classroom, lab, or 
home. 

1- Get sonic help. If you do nor know how to perform a task on tout computer,, 
turn to its online help system for answers find assistance. Browse your operat- 
ing system^ help system to learn more about your computer. (This acrivity as- 
sumes you use Windows XP. If you use a differenr operating system, ask your 
instructor for assistance. } 

a. Click rhe Starr button on the Windows taskbar 10 open rhe Srari menu. 
K On the Start mtnu, elicit Help ami Support. Tlie Help and Support Center 
window opens, 

i. Under L=ick a Help Topic, click the Windows Basks Link. When the list of 
Windows basics topics appears in the next window, click any two of the 
topics and read the information that appears on your screen. 

d. Close the Help window Sy clicking the Close hutmn (with an X nnir) in 
the upper aright corner of the wirtduw, 

2, Explore your disk. Once you are familiar with your computer's hardware, it is 
time to see the folders and files that reside on its hard disk. To see whar is on 
your disk, take these steps; 

j. Minimis or close all running program windows, so you can see the Win- 
dows desktop. 

h. On the desktops double-click the My Cnntputer icon. The My Computer 
window op cm;, Listing all the disks on your computer, 

c. Double-click the icon Labeled LOCAL DISK fO) ro open a window dis- 
playing that disk's contents. 

d. Double-click at (cast five of the foLdeis and review the contents of each 
one. Can you teLI which files arc data files and which are program files? 

i, 1 . When yon finish exploring your disk, close ail open windows. 

3. Learn more about, browsers. There are many different Web browsers avail- 
able, and yon may decide you like one of the lesser-known browsers bener 
than the most popular ones. The following Web sites can provide information 



» Microsoft. Visit hr[p^/www,micfosoft,coui/windowa/ifi'defaul[.a'ip for in- 

forma rion about Microsoft Internet Explorer. 
>j Netscape. Visit hirp^chaimels.netscar^.cnrn/nsTbroWiieni/defiult^sp for 

information about Netscape Navigator: 
5J Opera Software* Visit httpttfwww.opera.cnrn for information about 

Opera. 

» UbvisiotL Vtsir htip^/www.ulnrabrowseticom for information about 
UltraBrowser. 
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Discussion Questions 

As directed by your instructor, diseuis the following questions in class or in 
groups. 

1. Home computers, are used more extensively than ever fnr lasts such as bank- 
ing investing ilnjpEJiJiR, 3ud communicating Do you sce this trend as having 
a positive or a negative impact on our s^jciery and economy? Do you plan to 
use a computer in these ways? Why or why not? 

7* Describe your experience with computers so for Have you worked wirh (or 
played with) computers before? If so, whyr Has your past experience with 
computers influenced your decision to study them? 

Research and Report 

Using your own choice of resources (such as the Internet, books, magazines, and 
newspaper articles), research and write a short paper discussing one of the fol- 
lowing topics: 

?> The world's sma ILcst computer. 

» Tile use of supercomputers in mapping the human genome. 
» The h Lstory of com putcr operating systems. 

When ynn H irc finished, proofread and priny yrmr p:tper, and give it to your in- 
structor. 



ETHICAL ISSUES 



Computer skills can mate a difference in a person's em- 
ployability. With this thought irt mind, discuss the fol- 
lowing questions in class. 

1, A factory is buying computerized systems and ro- 
bots to handle many tasK meaning fewer laborers 
will be needed. The company needs people to run 
the new equipment but wants to hire new workers 
who already have computer skills. Is the company 
obligated to keep the workers with no computer 
skills j nd train them to use the equipment? Arc 
workers obligated to learn these new skills If they 
want to keep their jobs? 



2. You are a skilled drafter with is years of experi- 
ence. You have always done your drafting work us- 
ing traditional methods (using pen and paper). Now 
you want to move to a different city and have sent 
resumes to several drafting firms there. You learn, 
however, that none of those firms will consider you 
for employment because you have no experience 
drafting on a computer. Is this fair? Why ot why 
not? What would you do? 
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Overview: The Keyboard and Mouse 

U you chink Dl llif (.E'LI as a c< i mput lt'h brain, then you im^hl Hunk or 
the trtput devices as its sensory organs — the eyes^ cars, and tinker!;. 
Prom eEic users inuni of view, input device* ire just as important .is lile 
CFUi perhaps even more important. After you buy and set up the com- 
pucif, \ \<u inav Like the CI I'D for granted because you interact dircctk 

with input devices and only indirectly with the CPU. But your ability w 

use input de vices is critical to your n vera II success with I he whole 

system. 

An input device dsn* exactly what its name iuggests; ir enables you 
to enrer intormjtion and commands into the computer. The most com- 
monly used input devices are the keyboard and the mouse. If you buy a 
new prr^tin.il computer rod. ay, it will include a keyboard and mouse un- 
less you spedly otherwise. Other types or input devices arc avadablc as 
well T such as variations of the mouse and specialized "alternative" input 
devices ^uch as nucrt>phorses and scanners. 

I his lesson introduces you to the keyboard and the mouse. You will 
team the importance of ttw devices, the way the computer accepts 
input from them, and the many tasks they enable you to perform on 
your PC. 




Using the 
Keyboard and 
Mouse 




OBJECTIVES 

■ Identify the five key groups on a 
standard computer keyioifd. 
Name sin special-purpose keys 
found on all standard computer 
keyboard!, 

■ List the steps a computer follows 
when accepting input from a 
keyboard. 

» Describe the purpose of a mouse 
and the tote it plays in 
computing. 

Identify the five essential 
techniques for using a mouse, 
» Identify thnee common variants 
of the mouse. 
• Describe five steps you can take 
to avoid repetitive stress injurie-s 
hum computer use. 
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The Keyboard 

The keyboard was one of the first peripherals to be used with computers, and it is 
still the primary input device for entering text and numbers. A standard keyboard 
includes about LOO keys; each key sends a different signal ro the CPU. 

Jf you have not used a computer keyboard or a typewriter, you will I earn 
quickly that you can use a computer much more effectively if you know how to 
type. The skill af typing, or kLinim-.-, k lln- .1 hi I try to enter text and numbers 
with skill and accuracy. Certainly, you can use a computer without having good 
typing skills. Some pcuple. claim that when computers can interpret handwriting 
arid speech with 100 percent accuracy, taping will become u rtilecessary. But for 
tiuw and the foreseeable future, keyhoarding remains the must common way to 
enter text and other data into a computer. 

The Standard Keyboard Layout 

Keyboards come in many styles. The various models differ in size, shape, and feel; 
except for a few special-purpose keys, most keyboards are laid out almost identi- 
cally. Among IBM-compatible computer*, the most common keyboard layout is 
the IBM Enhanced Keyboard, It has about 100 keys arranged in five groups, as 
shown in Figure 2A,1, (The term IBM-compatible computer refers to any PC 
hase-d n a the first personal computers^ which were made by IBM . Today, an I R M- 
cnmpatiblc PC is any l"C other than a Macintosh computer.) 

The Alphanumeric Keys 

The alphanumeric keys — the area of the keyboard tbar looks like a typewriter's 
keys— are arranged The same way on almost every keyboard. Sometimes this com- 
mon arrangement is called the QWERTY (pronounced KWER-teeJ layout be- 
cause the first six keys on the top row of letters are Q, W, E> R> T, and Y, 

Along with the keys that produce tetters and numbers, rhc alphanumeric key 
group includes four keys having specific functions. The TAB* caps lock, fWCK- 
stao, and knttk keys: arc described in Figure 2A.2. 

The Modifier Keys 

I'he sj 1 1 h"t H ALi' {Alternate}, md ctiu. (Control f keys are called modifier keys be- 
cause they modify the input of other keys. In other words, if you hold down a 
modifier key while pressing another key, then you are changing the second keys 
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For more in torn anon on 
cantxitar keyboards and 
keyboard manutacftras, visit 
hnpUwww.rT 



= 2AA 



Most fflH-oorrflatUe PCs use a 
teifcoard like one. M3tf Kevnwrte 
feature a number at spectaKzod keys, 
and keytaards can way In stje am 
shags. Bui. marl! aO standard PC 
kfiiftoards ntluife Ite keys shewn r*re , 

WfSinLFTieflc keys 



Thfl iae key manes you to predefined 
tab slops in many appticaiion p 
(suctv as wort processors). 



Tiic aiotsracE key erases characters 
you hew just typed. For example. In a 
word processing program you can press 
McmfACE lo "hack ows H an Incorrect 
character and dctote iL 




The caps loch key lets you "kick" Hie 
aiafcabet keys so they produce only 



Trie EKTERleey lets you flnaJlm data entry 
In many types of application programs. 
You also can use emfeh to choose commands 
ant! options in many programs and at 
various places In an operating system's Interface. 



FIGURE 2A.2 



input in some way. For example, if you press the ^key* y«u input a small letter /, 
But if you hnld down the SHUT key while pressing the J key, you injmr a capital /- 
Modifier keys arc extremely useful hecause they jiive ail other Leys multiple CO- 
1 1 i 1 1 1 -ev E ; i^ure 2A..1 destril>es the modifier keys juJ their uses. 

The Numeric Keypad 

The numeric keypad is usually Located on the right side of the keyboard, us shown 
in Figure 2A,1. The numeric keypad looks like a calculator's keypad „ with its 10 
digits and mathematical operators (+, % and 
/f. The numeric keypad also features a NUM 
LOCK key, which forces the numeric keys ro in- 
put numhers. When NUM LOCK is deactivated, 
the numeric keypad's keys perform cursor- 
movernenl control and nther function 4 ;. 



f Lncfons of tie -t-n. ovz do. -xjzphx, 
and ™rr» keys 



When pressed along with an alfjhflnurnertckey h s«rT forces the 
computer lo output a capital letter or symbol, St* ft Is alsft a 
modifier kay in some programs; tor example, you can press SHU 
along with eursor-mowement keys to select text for editing. 



The Function Keys 

The function keys, which arc labeled F1, f2 t 
and so on (as shown in Figure 2A.I), are uiu- 
ally arranged m a row along the rap of the key- 
board. They allow you to input commands, 
without typing lone strings of characters or 
navigating menus or dialog boxes. Kaeh func- 
tion key's purpose depends on the program 
you arc usinp*. For example, in most nmjjrams. 
Fl is the help key. When you press ir l a special 
Window jpi.ic,tri to display information a bam 



The cm icoNmai) key produces ditterent 
results depending en the program you are 
using. In many VYmrJcws-based programs, 
envkfiy CfirnbiftallonS provide shortcirls 
tor menu commands. For example, the 
CpmDariaticn e«i.+o enaWes YOU IQ open 
a new fife. 



The ait (oltehhateJ key operates 
like the cm key, hut produces, a 
' diflerenl set Of n&ul& In 
Windows programs, Atr-fcey 
etmbi nations enable you 1q 
nav; gate menus and dialog 
boxes without using tfie mouse. 



FiCURE 2A.3 



runebons of foa SHfT. ctw_ and \j toys. 
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the program you are using. Mnsr IBM-compatible keyboards have 12 function 
keys. Many programs use function keys along with modifier keys io give rhe func- 
tion keys more capabilities, 

The Cursor-Movement Keys 

Most standard kcyhcuirds also include a. set of curs or- movement keys t which let 
you move around the screen without using a mouse, bi many programs and op- 
erating systems, a mark on the screen indicates where the characters you type will 
be entered. This mark, called the cursor or insertion poini, appears on the screen 
as j blinking vertical line, a small hox T or some other symbol to shnw your place 
in a document or command line. Figure 2A-4 describes rhe cursnr-rnovemenr keys 
and Figure 2A.5 shows an inserrinn point in a d ncumenr window 

Special-Purpose Keys 

In addition to rhe five groups of keys described earlier, all IBM-corn patiblc key- 
boards feature six special-purpose keys, each of which performs n unique func- 
tion. Figure describes these special-purpose kcys r 

Since 1 996> nearly all TBM-compatible keyboards have included two additional 
special-purpose keys designed to work with the Windows n penning systems (see 
Figure 2A,7]: 

» sTAfiT h This key, which features the Windows logo (and is sometimes- called 
the Windows logo kcy) T opens the Wjndnws Start menu on most computers. 
Pressing this key is the same as clicking the Start button on the Windows 
taskhar, 

j? sHiskTCUT. This key, which features an image of a menu, opens an on-screen 
shortcut menu in Windows-based application programs. 

One of rhe latest trends in keyboard technology is the addition of Internet and 
multimedia controls. Microsoft's Inrcmer Keyboard and Multi Media Keyboard, 
for example, feature buttons that you can program to perform any number of 
tasks. For example, you can use the buttons to launch a Web browser, check e-mail, 



Depending on tts? program, you may be 
ahld to press home to nrova the cursor In 
the beginning of a line and enb to mms To 
the end ef a line. 



Tiw n*tt » and w&wmn *tp let jrow "fillip" 
through a document, screen by screen, like 
turning the pages of a book Press pageuf ft 
jump Ee the previous screen; press nix nam 
to jump to the nErL 

I 



Thetursdf-nKn^niril keys 




The arrow keys move the insertion point jp or 
on™ a single- Ifoe, Of left or right one character 




Tho cursor, w iiiselion point, shews 
where ttw mil seder typed wi appear 



The cursor, or Insertion 
paint, in a document 
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t&m, key's lunciwv depend s on your The t^nfl khebi key shows 
program or ops Mling ctvirrwnenL Typically, cajttrfe whattfW b shown 
the fst key is itsctl to 'back up" one level " on lerusc Tuls Key *»* n&t 



Ihe user to In same programs soiou. lock causa the 
curs* to remain stafaparr 0*1 tho 3 
and the Soaimerff's cwitcntj move 
Tnis. Key oaesni turctjon at an in s> 



rawar 



(Jo rrNcfi lew is rflsertefl Into 
the cwsort to "overtype nmde"" 
fin H^ich now tact is typed over musting leri), 
vice versa. 



H "loser! mode" (lr 
■ !he document U 

L 

Ic. j a |m j| Y*' l«"fBH-* i [ 




I rfi motes ora character Et a li 
ad the CurHw^C hKalHM. DSJH fnasite 
charactera to Ihe right of the cursor. 




Special purpose kerj-s m most aanrJard 



FIGURE 2A,7 



Tha &TAHT key anrJ ihe amraajr key 
appear frequently on the mwer 
keytttards thai a/a soft with Wncl&w 
based tt/rpjtars. 



and. start your most frequently used programs. Multimedia bullous lei you control 
the computer's t LD-ROM nr DVD drive and adjust the speaker volume. Many key- 
board makers offer such features on newer models (see Figure 2 A,-S), 

How the Computer Accepts Input from the Keyboard 

You might think the keyboard simply sends the letter of a pressed key to the 
computer — after all, th;ii is what appears, m happen, A^us.itly, the process of ac- 
cepting input from the keyboard is mure cumpLex, as shown in Figure 2\.*i. 

When you press, a key, a tinv chip called the kc\ boant fun Cruller notes that a key 
bras been pressed. The keykurd controller places a code into part of its memory, 
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called ihe keyboard buffer, to indicate which key was pressed. (A buffer is a tem- 
porary storage area thai holds data until it eaii be proeessed.1 The keyboard eon- 
[roller then sends a signal to the computet*? system software, notifying it that 
something has happened at the keyboard. 

When the system software receives the signal, it determines the appropriate 
response. When a keystroke has 



Ttrt syttart software 
passes tritf scan code- 
10 We CPU, 
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occurred t the system reads the 
memory location in the keyboard 
buffer that contains the code of 
[he key that was pressed- The sys- 
tem software then passes that 
code to the CPU, 

The keyboard buffer can store 
many keystrokes at one time. This 
capability is necessary because 
some time elapses between the 
pressing of a key and the cum- 
puter's reading of that key from 
the keyboard buffer. With the key- 
strokes stored in a buffer, the program can react to tltem when it is convenient. Of 
course, this all happens very ipiickly. Unless the computer is very busy handling 
multiple tasks, you notice no delay between pressing keys and seeing the letters on 
yemr screen* 

Tn some Computers, [he keyboard controller handles input from tile computer's 
keyboard and mouse and stores the scrtings for hnth devices, One keyboard set- 
ting, the repeal rate determines how long you must hold down an alplumumeric 
key before the keyboard will repeat the character and how rapidly the character 
is retyped while ynu press the key, You can set the repeat rate to suit your typing 
speed, (You will learn how tu cheek your keyboard's repeat rate in the Jab exer- 
cises 31 the end of this chapter.) 

The Mouse 

A personal computer that was purchased in the early I^SUs probably included a 
keyboard as the only input device. Today, every new PC includes a pointing device 
as standard equipment* as shown in Figure 2A.10. Full-size PCs usually include a 
mouse as the pointing device. A mouse is an input device that you can move 
around on a Hat surface (usually on a desk or keyboard Irayh aod controls die 
point er. The pointer falso called the rthitHt pointer) is an on-screen object, usually 
an arrow, rhar is used to select text; access menus; and interacr wirh program 5„ 
files, or data that appear on the screen. Figure 2A.11 shows an cxamptc of a 
pointer in a program window. 
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The mechanical mouse is the most common type of pointing de- 
vice. A mechanical mouse contains a small rubber ball that pro- 
trudes through a hole in the bottom of the mouse's case {see Figure 
2A.12J. The ball rolls inside the case when you move the mouse 
around on a flat surface, Inside [lac mouse, ruller* and seniors M.-od 
signals to the computer, telling it the distance, direction;, and speed of the balFs 
motions (see Figure 2A.I3J, The computer uses this data to position the mouse 
pointer on the screen. 

Another popular type of mouse, the optical moinc, is nonmcchanfcal. This 
type of mouse emits a beam of light from its underside; it uses the light's; reflection 
to judge the distance, direction, and speed ol its travel (see Figure 2A.14). 

The mouse offers two main benefits. Firs^ the mouse lets you position the cur- 
sot anywhere on the screen quickly without using the cursor-movement keys. You 
simply move the pointer to the on- 
screen position you want and press the 
muiiic buttcni; the eursur appears at 
that loci don. 

Second, instead of forcing you ro 
type or issue commands from the key- 
board, the mouse and mouse-based 
operating systems let you choose enm- 
mands from easy-to-use menus and 
dialog boxes (see Figure 2A.15). The 
result is a much more intuitive w*y ro 
use computers. Instead of remembering 
obscure command names,, users can 
figure out rather easily where com- 
mands and options arc located. 

I 
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If you U5C a drawing program, vol: l.iii mt tlx mouse to 
create graphics such as lines., curves, and freehand shapes 
on the screen. The mouse lias helped establish the turn- 
purer as a versatile tool for graphic designers, starting 
what has since- become a revolution in the graph if de- 
sign field. 

Using the Mouse 

You use a mouse ro move the pointer to a location on 
the screen, a process called pointing. Everything you 
do with a mouse is accomplished by combining point- 
ing with these Techniques: 

» Clicking 
?? Double-clicking 
» Dragging 
» Right-clicking 

Pointing means pushing the mouse across 
tfr ^ £fl*^ h your desk. On the screen, the pointer moves 

in relation to [he mouse (see Figure }. A .If-! 
Push rhc mouse forward, and the pointer 
moves 0]>- Push tile mouse [o ihe left, and the 
pointer moves ro ihe left. To point ro an ob- 
ject or I nation uti the screen, you simply use 
the mouse, to place tin- pointer on top of the 
object or location. 

The mice that cumc With IBM -compatible 
computers usually have two buttons, but tech- 
niques such as clicking, double-clicking, and 
PiriPii ' (.I r.i L'.L'.i n (i l!Tl- li>lij2|v uairi*:J out with ihe kh 

waikQffh-m mou'iC button (see Figure 2A,17|. [n mulli- 

Ext QrHfl button mice, one button must he designated 
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&h the "primary " button, re- 
ferred to as the mouse burton. 
Some mice can have three or 
more buttons. Trie buttons' 
uses are determined by the 
computer's operating system, 
applies I ion software, and 
mouse-control software. 

To click an item with the 
mouse, yon move tbe pointer to 
the item on the screen. When 
the pointer touches the object, 

quickly press and release the primary mouse button once 
(sec Figure 2A,lJ8) r Clicking — or i'mgte-dickin^ as it is 
also called — is the most important mouse action. To select 
any object on the screen, such as a menu, command, or 
button, you click it. 

Double-clicking an item means pointing ro [he item 
with the mouse pointer and then pressing and releasing the 
mouse burton rwiee in rapid succession (see Figure 
Double-clicking is primarily used with desktop objects 
such as icons. For example, you can double-click a pro- 
grams icon to launch the program. 

Dragging an item means positioning the mouse pointer 
otct the item, pressing the primary mouse burton, and 
holding it down as you move the mouse. As you move the 
pointer, the item is "dragged" alnng with it across the 
screen (sec Figure 2A.20), You can then drop the item in a 
new position on the screen. This technique is also called 
drag-and-drop editing, or just drag and drop. Dragging is i 
very handy tool. In a word- 
processing program „ for exam- 
plc t you can drag text from one 
location to another in a docu- 
ment- In a file-management 
program, you can drag a docu- 
ment's icon and drop it onto a 
printer's icon to print the docu- 
ment. 

Windows and many Win- 
dows programs support right- 
clicking, which means pointing 
to an item on the screen, then 
pressing and releasing the right mouse button I see Figure 
2A.21L Right-clicking usually opens a shortcut menu that 
contains commands and optious that pertain to the item to 
which you are pointing. 

A wheel mouse has a small wheel nestled among its but- 
tons (see Figure 2A,22). You can use the wbeel for various 
purposes, cme of which is scrolling through long docu- 
ments. Not ail appli^Jtioiis and operating systems support 
the use of the wheel. 



In Windows and many 
Windows programs, the 
right mouse button 
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Mouse Button Configurations 

I'hf iiiiHiKc usually sits tn the right of the keyboard {for 
nj;3it-h jcivIl-J people}, and the user maneuvers the mouse 
with the right hand> pressing the left button with the 
right furefmger. Fur this reason, the left mouse hutton 
is sometimes tilled the primary mouse button, 

If you Jrc left-handed^ you can configure the fight 
mouse button as the primary hunon (as shown in 
Figure 2A.23). Tills configuration Jets you place the 
mouse to the left of the keyboard, control the 
mouse wiili yoor lefr hand, and use your left tore- 
finger for most mouse action*. 

Newer mice enable you to cunfigure buttons to 
perform different tasks ill an clicking. You might 
configure a burton ro delete selected text, for ex- 
ample, or ro open a program that lets you search 
for files. Such settings may limit the usefulness nf 
the mouse but can be helpful if you need to perform 
a certain task many times. 
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Variants of 
the Mouse 
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Although the mouse is a 
handy tool, some people do 
nor like using a mouse or 
have difficulty maneuvering 
one. For others ,, a mouse 
requires too much desktop 
space — a real problem when 
you arc not working at a 
deskf 

For these reasons and 
others hardware makers 
have developed devices that 
duplicate the mouse's func- 
tionality bur interact with 
the user in different ways. The primary goals or these "mouse variants'* are to 
provide ease of use while taking up less space than a mouse- They all remain sta- 
tionary and can even be built into the keyboard. 

Trackballs 

A trackball is a pointing device that works like an upside-down mouse. You rest 
your index finger or thumb on an exposed ball, then place your other fingers on 
the buttons. 'Lb move the pointer around the screen, you roll the ball with your in- 
dex finger or thumb. Because you do nut move the whole device, a trackball re- 
tH&iiv^ U-v-h spike ill;! 1 1 .i eh n u m-. Trackballs gained popularity with the advent of 
laprop compurcrs, which rypiu-ilb' .ire iis^don laps or on small work surfaces chat 
have no room for a mouse. 

Track ha Ik Cuille in different models, as shown in Figure 2 A. 24. Some track- 
balls are large and heavy with a ball about the same size as a cue ball. Others are 
much smaller. Mosr trackballs feature two buttons., although three- but ton inudcls 



Urheborrechtllch geschutztes Material 



SELF-CHECK :: 

Circle the correct answer for each question. 

1 , TTie most common keyboard layoirt has about this many keys, 

a. 10 In 100 c. 110 

2, YVricri special teytoaKj key has a piclure of the Windows logo on it? 

i. stmt key b. sinannvrhoy c. toBtwit key 

3, Most full -size PCs faatkie one nl these as me panting device. 

a. Keyboard &. Mouse c. Scanner 



are also available. Trackball units also are available in right- anil left-hnnded 
m otitis, 



Trackpads 

The trackpad (also called a tuuchpadf is a stationary pointing des'icc that many 
people h[]d less tiring to use than .i mouse []r tr.ickb.lll. The movement of a finger 
across a small rouch-sensirive surface l& translated into pointer movement on the 
computer screen, The touch-sensitive surface may be only 1 ,5 or 2 inches square, 
so the finger never has to move fat. The ttackpads size also makes it suitable for 
a notebook computer. Some ratebook models, feature a built-in trackpad rather 
chan a mouse or trackball {see Figure 2AJ.5). 

Like mtCc t Hack pads usually .ire wp.ir.ilL (Venn \\k keyboard til desktop cm 111- 
putcrs and are attached ro the computer through a cord. 5ome special key hoards 
feature built-in trackpads. This feature keeps the pad handy and frees- a port that 
would otherwise be used by the trackpad. 

Trackpads include rwo or three buttons rhar perform the sjime hint-titans as 
mouse buttons. Some trackpad* are also "strike sensitive," meaning you can rap 
the pad with your fingertip instead of using its hue tons. 
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Pointers in the Keyboard 

Many poriablc computeis now fea- 
ture a small joystick positioned near 
the middle of the keyboard, typically 
between the i; and h keys. The joy* 
stick is controlled with either fore- 
finger, and it controls die movement 
of the pointer on screen, Because 
users do not have to take their hands 
oft the keyboard to use this device, 
they can save a great deal of time 
and effort. Two button* that per- 
form the same function as mouse 
buttons arc just beneath the space- 
bar and are pressed with the thumb. 

Several generic terms have 
emerged for this device; many manu- 
facturers refer to it as an integrated 
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ProslucWiiy Tip 

Saving Time With Keyboard Shortcuts 



In the 1980s, as programmers began packing more features 
into K software, they also developed ways for users, to is- 
sue an ever-increasing number of commands. Software 
packages came with long lists of commands, all of which 
had to be entered at the keyboard. {This was before the 
mouse came into common use,) As a result, the computer 
keyboard rapidly became a valuable tool. 

Programmers began devising keyboard shortcuts that 
allow users to issue commands quickly by typing a short 
combination of keystrokes. Keyboard shortcuts involve using 
a modifier key (such as alt or mi) along with one or more 
alphanumeric or function keys. To print a document in marry 
applications, for example, the usct can press CTRl+P. 

Function keys also became important The fl key, for ex- 
ample, became the universal way to access online help. IBM- 
compatible computer keyboards originally had 10 function 
keys; eventually the number of (unction keys was expanded 
to 1Z. 

Another common type of keyboard shortcut involves 
pressing the alt key to access a program's menu system. 
When running any Windows program, you can press al! to 



activate the menu bar, and then press a highlighted Letter 
in a menu's name to open that menu. 

Still, a keyboard can hold only so many keys, and the 
lists of keyboard shortcuts became unmanageable- A single 
program could use dozens of "hotkeys." as these shortcuts 
were called. If you used several programs; you had to learn 
different shortcuts for each program. Finally, the Common 
User Access (CUA) standard led to the standardization of 
many commonly used hotkeys across different programs and 
environments. With this standard for commonly used 
hotkeys, users have fewer hotkeys to remember. 

Despite such standards, pointing devices (such as the 
mouse) came along none too soon for hotkey-weary com- 
puter users. Microsoft Windows and the Macintosh operating 
system gained popularity because of their easy-to-use, 
mouse-oriented graphical interfaces. By operating the 
mouse, users could make selections visually from menus and 
dialog boxes. Emphasis rapidLy began shifting away from 
the keyboard to the screen; today, many users do not know 
the purpose of their function keys I 
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pointing device, while others call it a 3-D point stick. On the IBM 
ThinkPad tine of notebook compuiers, the pointing device h called 
rhc Truck-Point (sec Figure 2A.26). 

Ergonomics and input Devices 

Any office worker will tdl you [hat working at a desk all day can he 
extremely uncomfortable (see Figure 2A.27). Sitting all day and us- 
ing a computer can he even worse. Not only does rhc user's body 
ache from being in a chair too long, but hand and wzixt in furies can 
resull from Lining a keyboard .uid mouse for lung periods 3 "yen. can 
become sir lined from staring at a monitor for hours. Such injuries 
Can be extreme, threatening [he user \ j;eueral health acid ability la 
work. 

Much is being done to make eampurers easier, safer; and more 
comfortable to use. Friinnomies, which is the study of the physical 
relationship between people and their tools — such as computers — 
addresses these issues. Niiw more than ever before, people recognize fhe impor- 
tance of having ergonomieally correct computer furniture and using proper 
posture and leelmiques while working with computers. [The lent) erxttnttmictlHy 
correct means that a tool or a workplace is designed to work properly wirh the 
human body, Hid thui reduces the rtik ut strain and m juries J 
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Painting, however, can slow you down. As menus and di- 
alog boxes become Increasingly crowded, commands can be 
haid to Find and their locations tan be as difficult to re- 
member as keyboard shortcuts. Marry computer users over- 
come these problems by using a combination of keyboard 
Shortcuts and a printing device. You use one hand to issue 
many basic shortcuts (such as cTfiL+f and tntL+s) or to 
launch macros. A macro is a series of commands that a pro- 
gram memorizes for you. Macros enable you to issue an en- 
tire set of commands in just a few keystrokes. Using these 
techniques minimizes keystrokes and leaves a hand free to 
use a pointing device. 

The following table lists some of the shortcut keys avail* 
able in Microsoft Word. 



i -1 il-w 



OB.+K 
cntt+z 



Toggle bold character formatting on or 
off for the selected or inserted text- 
make letters bold or unbold 
Toggle italic character formatting on or 
off for the selected or inserted text; 
make letters italic 

Toggle underline character formatting 
on or off for the selected or inserted 
text; underline letters 
Decrease font size for the selected or 
inserted text 

Increase font size for the selected or 
inserted text 

Remove paragraph formatting for the 

Selected paragraph Or paragraph? 
Remove character formatting for the 
selected text 

Copy; the selected text or object 
Cut the selected text or object 
Paste te*l or an object 
Undo the last action 
Redo the last action 



Repetitive Stress Injuries 

The field ol CfgSOOOUCS did nut receive much attention until a certain of in- 
juries :■■ ! :|, i .innu. anions elerieal Wurkers who spend niohl of their Mule en- 
terinp data on computer keyboards. These ailments are called repetitive srrcss 
iniuj it-, i K L i!- or n'ftrtitiw it win injuries and rcsuh freutt ctjiiritiuously uiirt^ the 
body in ways ir was not designed to work. One type of RSf that is especially well 
documenred among computer users is carpal tunnel syndrome, a wrisr or hand in- 
jury caused by using, a keyboard for long periods of time. 
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Crais 5«ctkM of Hernial Wrid inflamed 




The carpal tunnel is a passageway in The wrist through which nerves pass {see 
Figure 2Ar28) r In carpal tunnel syndrome, tendons in the tunnel become inflamed 
because the victim has held his or her wrists stiffly far long periods, ns people tend 
to du at a keyboard. When the tendons become inflamed, (bey press against the 
nerve?, causing tingling numbnRS, pain, or the inability tu use the hand's. Carpal 
tunnel svndrcjme is the best-known repetitive stress injury. It can become so de- 
bilitating that victims can miss weeks or months of work. In extreme cases, 
surgery is required. 

Avoiding Keyboard- Related Injuries 

\t you use a computer frequently, you can avoid RSTs by adopting a few good 
work habits, and by making sure that your hardware and workspace are ser up in 
an economically friendly way. 



Computer Voting — Is It a Good Thing? 



Carpa wnel spufcenie atfectt the 
nerves ri/min<l through Ihe carpal Urinel 
citfrc wnst. 



■VI issue 



Ihe dispute over electronic voting is as heated as a debate 
between presidential candidates. The risks versus the bene" 
Hts are discussed, investigated, and argued. But what are 
the facts that lie beneath the fuss? 

The key function of an electronic voting system is to ob- 
tain voter preferences and report them— reliably and accu- 
rately. Some assert that electronic systems are safer than 
other methods of voting becajse they implement ?ecutity 
checks and audit trails, and are tougher to tamper with 
than paper hallots. 

One of the most widely used electronic voting systems, 
Diebold Election Systems (http://wwvy.diebold.coin/ 
dieboLdes/accuvote_ts,htm), boasts some 33,CKKJ voting 
stations in locations across the United States. DieboLdTs 
AccuVote-TS system is a voter-activated interactive touch- 
screen system using an intelligent Voter Caird as the voter 
interface. The interface allows voters to view and cast their 
votes by touching target areas on an electronically gener- 
ate c ballot pad. 



Each unit provides a direct -entry computerized voting: 
station that automatically records and stores ballot Infor- 
mation and results. While classified as a direct record entry 
•ORE; device, the AccuVote-TS system has additional capa- 
bilities. The tabulator is a multifunctional interface that 
counts and tabulate; the ballots at precincts on election 
day and communicates with the host computer at Election 
Central for accurate and timely jurisdictionwide results. 

However, electronic voting systems have generated con- 
cern because their work is not readily accessible for inspec- 
tion; what goes on behind the screen is a mystery to the 
general public and therefore causes uneasiness. With com- 
puter voting, voter records are intangibly stored on a hard 
drive, with voting results recorded in electronic memory. 

Indeed, a July 2QU1 analysis of the Diebold touch screen 
by computer researchers from Johns Hopkins and Rice uni- 
versities (found at http://www.newsdentist.com) showed 
that the software was riddled with errors and open to fraud. 
However, even with the possihility of fraud, electronic 
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When setting, up your cei input ing worksite, make it n prjnr- 
HV 10 choose j CorrirurfjMc, ere.onomn:ally denned chur i sec 
Kijiurc ZA.Zf'l, YoLtr rsfhkc ehair shrsidd 

» Allow you to adjust its height. 
» Provide good lower-back support. 
>J Have 3 dpi sf a Me armrests. 

Your desk also should be well -suited to computer use, like the 
cme shown in Figure 2A.30, Hie desk should huh! ymir key- 
hoard and muuseat the proper height, so that your ri.m,k 1 1 1 ■ nt 
Eke same height as ytiur elbiiws Kit a faw wJv~* \ u\\\ \ i wln.-n ymi 
hole! theui Eiver the keyboard. 

I [ere arc some other tips rbat can help you avoid RSIs while 
WEirkinp, wills your keyboard and rnou^ 

>? Use an Ergunomit Keyboard. 

Traditional, flat key boards a re 

uEsi well-suites! to the shape of 

human hands;. An ei^onomic 

kcybuard allows you to hold 

^ilic Is.iiisU irt ,i mtire natural 

position (with wrists straight, 

rather than angled uutward) 

while typing (see Figure 2 A, 3 L k 
» Use ■ Padded Wrisr Support. If 

you type a lor, a- wrist support 

t;,m be helpful by allowinp you 

To rest your hands comfortably 

when you are not actually ryp- 

iue.. Remember. however, iksr 




FIGURE 

A ixEiwry ttesign M con^ter d&&, 
features a bull-in 5*ieM or (ray to hold * 
keyboard and mouse. 




systems may still be safer than prior methods of voting be- 
cause they implement redundant security checks and audits 
and may be more difficult to tamper with because of the 
size and natute of thrii Tabulating components. 



Another argument in favor of paper ballots, or at Least 
paper receipts, is that in order to verify an election, all you 
need to do is gather up the ballots and tabulate them a sec- 
ond (or third., as the case may be) time. However, auditing 
paper ballot systems Is not always as easy as it sounds. Bal- 
lots, particularly punch -cards, sometimes provide am big u- 
ous results, as seen in a recent presidential election. They 
are easily forged and they must be physically handled and 
transported, which provides the opportunity for substitu- 
tion Or loss. 

Whether computerized or traditional, no election system 
is infallible, and in truth, perhaps It doesn't need to be. As 
some have said, every safe has the capability to be cracked. 
The same is true for voting systems. The issue is not 
whether they ire ] CK> percent secure, but whether they pre- 
sent adequate safeguards to give us faith in the integrity of 
our elections. 
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FIGURE 2A.32 

Mien t f pii!<(, your hands sriculii be n 
fcne will volt forearms at all limes and 
wiien rawod from any antfe. 



you should nrrer tvit your wrists on anything— even a comfortable wnsr 
support— while yuu type. Use the siuppurt only when your fingers are UOl 
moving over the keyboard, 
ii Keep Your Wrists Straighi, When typing, your hands should be in a straight 
line with your forearms, when viewed either from above nr from the side 
(see Figure 2A.32). Keeping the wrists bent in either direction can cause mus- 
cle fatigue. 

■ Sil I ip Strjiuhk ,'Uoid shmt hint, a> > mi I ype, an J keep your feeT flat Oil the 
floor in from of you. Avoid crossing your Eegs in front of you or under your 
ch air far long periods. 

Learn to Type. You will use the keyboard more efficiently and naturally if 
you know how 10 rype. If you "hunt and peck," you are more likely to 
slouch and keep your head down while looking at the keyboard. This tech- 
nique nor only slows you down, but it leads to fatigue and stiffness. 
» Take Frequent Breaks. <Jcl up and muvc around lor a few minutes each 
hour, and stretch < nationally throughout the day. 
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i 

Summary r; i> A standard computer keyboard has about 150 keys, 

jj Most keyboards follow a similar Layout, with their keys arranged in five groups, 
We groups include the alpha numeric keys, numeric keypad, function key*, mod- 
ifier keys, and cursor-movement keys, 

» When you press a key, the keyboard controller plates a code in the keyboard buffer 
to indicate which key *as pressed. The keyboard sends the computer a signal, 
which tells the CPU to accept the keystroke. 

11 The mouse is a pointing device that Lets you control the position of a graphical 
pointer on the screen without using the keyboard. 

11 Using the mouse involves five techniques: pointing, clicking, double-clicking, drag- 
ging and right-clicking. 

•» A trackball, is like a mouse turned upside-down. It provides the functionality of a 
mouse but takes less space on the desktop. 

ii A trackpad is a touch-sensitive pad that provides the same functionality as a 
mouse. To use a trackpad, you glide your finger across its surface. 

» Many notebook computers provide a joystick-Like pointing device built into the 
keyboard. Vou control the pointer by moving the joystick. On IBM systems, this de- 
vice is called a TrackPoint. Generically r it is called an integrated pointing device. 

» Continuous use of a keyboard and pointing device can lead to repetitive stress 
injuries, 

ii The field oF ergonomics studies the way people use tools. This study leads to bet- 
ter product designs and techniques that help peopte avoid injuries at work. 

>i Economically designed keyboards are available to help users prevent repetitive 
stress injuries to the wrisli and hands. 



Key Terms = : 

alphanumeric key, GO 
buffer, 54 

carpat tunnel syndrome, 61 
click, 57 
cursor, 52 

cuTsor-movement key, 52 
double-clicking, 57 
drag and drop, 57 
drag-and-drop editing, 57 
dragging, 57 



ergonomics 60 
function key, 51 
insertion point. 52 
integrated pointing device. 59 
keyboard buffer, 54 
keyboard controller, 53 
keyboarding, 50 
mechanical mouse, 55 
modifier key, 50 
numeric keypad, 51 



optical mouse, 55 
pointer, 54 
pointing, 56 
pointing device. 54 
repeat rate, S4 

repetitive stress injury (RSI), 51 
right- clicking, 57 
trackpad, 53 
Trackfroint, 60 
wheel mouse, 57 
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Key Term Quiz 

Complete each statement by writing one of the terns listed under Key Terms in each blank, 

1, In computer use, the skill of typing is often refened to as ^ 

a. 1BH -compatible Ks have 10 or 12 „ keys. 

3, In many programs, an on-screen symbol called a(n) or a(n) shorn you where you are 

In a e 



4. A(n) is a temporary storage area that holds data until the CPU is teady for ft, 

5. Ln addition to pointing, the four primary mouse techniques art . r — 

and 

6. You use a mouse [orojie or its variants) to position a(n) on the screen. 

7. In many Windows applications, you can open a shortcut menu by _the mouse. 

8. Many Laptop computer feature a small joystick between the t and n keys, which is called afn) or 

*w 

9. . . is the study 0 f the way people work with tools. 

1Q. is a common type of repetitive stress injury among computer users. 

Multiple Choice 

Circle the word or phrase that best completes each statement. 

1. Some people claim that when computers can interpret handwriting and speech with 100 percent accuracy, this will 
become unnecessaiy. 

. i i ce b. typing c. pointing device d. special-purpose keys 

2. These keys make up the part o r the keyboard that looks like a typewriter's keys, 

a. special-purpose keys b. function keys c. typing keys d, alphanumeric keys 

3. The common keyboard arrangement is called the layout, 

a. QWERTY b. qtWTYR c. QYWERT d, OWERlfT 

4. Which of the following is not a modifier key? 

. --■ ;\ ■■: c «ii d. ttuimt 

5. In most programs, you can press this key to get help. 

■ .: h. rl c. alt d. rlO 

6. When you press a key. this device notifies the system software. 

a. keyboard b. keyboard buffer c. keyboard controller d. keyboard CPU 

'/. In many Windows applications, you can use this key as an alternative to thi right moi 

h. Fl C. SPACEBAR d. S 
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8, This type of mouse uses reflected light to measure its movement*, 
a. optical b. Laser c. mechanical 

9. In j m u Lti - button mouse, one button must he designated as the 

iu first b. left c. primary 

10. You can 3 program's icon to launch the program, 

3. point to b, double-click c. right-dick 

Review Questions 

In your own words, briefly answeT the following questions, 

1. Most standard keyboard* include five major group* of keys. List them. 

2. Why are most standard keyboards called "QWERTY" keyboards? 

3. What does the cm key do? 

4. What is the purpose of thesTwtr key, which appears on many IBM-compattble keyboards? 

5. What happens when you press a key on the computers keyboard? 

6. What is the purpose of the mouse pointer? 

7. How does a mechanical mouse work? 

B. Describe two benefits of using a mouse. 
9. What does the term dragging mean and how do you do it? 
10. Describe the cause and effect of carpal tunnel syndrome. 

Lesson Labs :: 

Complete the following exercises as directed by your instructor, 

1* Test your typing skills in Notepad, Click the start button, point to ALL Programs, click Accessories, and then dick 
Notepad to open the Notepad text-editing program. Notepad opens in a window. Nave a classmate time you as you 
type a paragraph of text. The paragraph should be at least five lines long and should make sense, (for example, you 
could type a paragraph of text from any page in this book.) Do not stop to correct mistakes; keep typing until you 
are finished typing the selection, 

2. Inspect your system's mouse settings. (Do not change any settings without your instructor's permission.) Use the 
following steps: 

a. Click the sum button to open the Start menu: then click Control Panel. The Control Panel window opens. 

b. Double-click the Houie icon to open the Mouse Properties dialog box, Click the tabs in this dialog box and 
inspect your settings, 

c. Experiment with the Pointer Speed and Show Pointer Trails tools. How do they affect your mouse's performance. 
When you are finished, click Cancel, 



d, wheel 

_ button. 

d. user 
d, drag 
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Inputting Data 
in Other Ways 



OBJECTIVES 

» List two reasons why sortie people 
prefer alternatwe methods of 
input avet a standard keyboard or 
mouse. 

» L^t three cdtegoriei of 
alternative Input devices. 
List two types of optical input 
devices and describe their uses. 
Describe the uses for speech- 
recognition systems. 
Identify two types of video input 
devices and their uses. 



Overview; Options for Every Heed and Preference 

Although rhc kcyh-o.ird ,md the mouse are eHlc input J? vines that poopb 
use most often, there Are many other ways to input data into a com- 
putet Sometimes the tool is simply a matter of choice. Some users msr 
prefer the feel of a trackball over a mouse. In many cases, however, an 
ordinary input device may not be the best choice. In a dusry factory or 
warehouse far example, a standard keyboard or mouse can be dam- 
aged itf it becomes clogged with din. Grocery checkout lines would slow 
down dramatically if cashiers had m manna Ely input product codes and 
prices. In these environments, speci a I Lzcd input device*; Tolerate extreme 
conditions and reduce the risk of input errors, 

Atlern.isive input deifies are important parts of some special- 
purpose computers, lopping a handheld computer s screen wi rh a pen is 
a much taster way to input commands than typing on a miniature key- 
board. On the other hand, a special iled device can give new purpose tu 
a standard system. If you want to play action-packed games on ynur 
home PC for example, you will ]]ave tilorc fun it you use .1 joystick or 
game controller than a standard keyboard or mouse* 

'llus Jessujl examines several Categories of alternative input devices 
and discusses I he special uses of each. You may Ik- surprised .it how of- 
ten you see these devices, and you may decide that an alternative device 
vi- 1 L] be your primary means of mteraciinj; with your computet 




Devices for the Hand 



Most input devices .ire designed to be used by hand, riven specialized devices like 
touch screens enable the user to interact with the system by using Ilia or her fin- 
gertips. Unlike keyboards And mice, many of these input devices arc highly intu- 
itive and easy to use without special skills or training. 



Pens 

Pen-based sy&tems— including many tablet ?Cs. r personal digital assistants, and 
other types of handheld computers — use a pen for data input (sec Figure 2B.1). 
This device is ismtieiinieH called .1 stylus Yew hold llie pen in your hand and write 
on a special pad or directly on the screen. Yuu rdsn can use The pen ^s n pointing 
device j like a muuse t to select commands by tappinp, [he screen. 

You might: think that pen-based systems wnuld be a hand; way its enter rest inlo 
the computer for word processing, hi reality, developers have had a great deal nf 
trouble pcrfeethtf; the tccJusuh>E,v sti that it deciphers people's handwriting with 
100 percent reliability. Me- 

cause handwriting reeugni- \. i 

lioii IS SO unmplex, pen- based * 
computers are not used geoer- 
ally ro enter large amounts of 
Ecxl> although they are used 
frequently for taking notes, 
creating short messages, and 
writing annotations cm elec- 
tronic documents (see Figure 
2B.2J. PDAs and tablet PCs 
arc popular for these kinds oj 
tasks, which do nor require 
kcyboarding. 

Pen-based computers are 
commonly used for data, col- 
lection, where the touch of a 
pen might place a check in a 
box rn indicate a part that 
must he ordered nr a service 
that has been requested. An- 
other common use is for 
inputting signatures or mes- 
sages that are stored and 
transmitted as a graphic im- 
age, such as a fax. When 
delivery-service drivers make 
deliveries, they often have re- 
cipients sign their names on 
such a computer-based pad 
{see Higure 2H3|. A.s hand- 
writing- recognition technol- 
ogy become* increasingly 
rehahle 1 pen-based systems 
will undou btcdly become 
more common. 



Nor 
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For more trtcrmaiicn en pesi ■ 
based computing systems, visa 
httpJr^rww.mhfw.iwni/ 




To kfeOCj nib a psn-tBKHlamiputer. 
irou cai use ttw pen to point, tap, drag, 
draw, and even write an me device's 



FIGURE 2B.2 



Tarfct PCs aaow ine user to Input data 
tsueh as notes, appointments, 01 prune 
numbers) by wt hang macBy on 11% 
tfjfifcfi wiih irv ^rdrsfiet 



FIGURE 20.3 



When yuu receive a package via IPS, 
you nay Ce aspect to win your name on 
a pen based computer sysJflm. 
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TNs sJwlem £ usruj a (oucn-scresn 
system to pat Irifofmation at a puttie- 
rrtmalion Mosfc. 
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IMdi Mt test processor i end high- 
ijusftly grapfies, PCs are peal |M 
playing games. 



Touch Screens 

Touch screens accepr input- by allowing rhc 
user to place a fingertip directly on the 
computer screen, usually to make a selec- 
tion from a menu of choices. Most touch- 
screen computers use sensors on the 
screen's surface to detect the touch of a fin- 
ger, but other touch screen technologies are 
in use, as, well. 

Touch screens work well in environ- 
ments where din or weather would render 
keyboards and pointing devices useless 
and where a simple* intuitive interface is 
important. They arc well-Suited for simple 
applications, such as automated teller ma- 
chines or public information kiosks jsee 
Figure 2H.4). Touch screens have become 
commun in fast-food restaurants, depart- 
ment stores, drugstores, an J supermarket*, 
where they arc used for all kinds or pur- 
poses, from creating personalized greeting 
cards to selling lottery ikkets. 

Game Controllers 

You may not think of a game controller as an input device, but it is. Personal 
computers are widely used as gamine, platforms, challenging dedicated video 
game units like the Sony PlayStation and others I see Figure 2B.5). Because PCs of- 
fer higher graphics resolution than standard televisions, many gamer? he 1 1 eve a 
well-equipped PC provides a better game-playing experience. If your computer is 
connected to the Internet, you can play games with people around the world. 

A game controller can he considered an input device because a computer game 
is a ptogtam, much like a word ptoccssor, A game accepts input from the user, 
processes data, and produces output in the form of graphics and sound, Aj> com- 
puter games become more detailed and elaborate, more specialized game con- 
trol I en arc ocing developed to take 
advantage of their features; 

Game controllers generally fall into 
two broad categories: game pads arid joy- 
slicks (see Figure 2rk6). Joysticks have 
been around fur ;i long time and can be 
used with applications other than games. 
iSome joystick users actually ptefer using 
a joystick rather than i mouse with some 
business applications,! Joysticks enable 
the user to "fly" or "drive* through. ^ 
game, directing a vehicle or character. 
They are popular in racing and flying 
games.. A variant of the joystick is the rac- 
ing game controller, which includes lit ac- 
tual steering wheel; some racing game 
com toilets even include foot pedals and 
ly.irsliitci. 

It you have ever used a video gaming 
system, you ate familiar with game pads. 
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A f>im( pud if, a small, flat 
device thar usually pro- 
vides two sets of con- 
trots — one for each hand. 
These devices are ex- 
tremely flexible and are 
used io control many 
kinds of games. If you do 
not have a joystick, you 
can use a game pad to 
control most racing and 
flying games, (Many com- 
puter games still provide 

support fnr a mmiHC or 
keyboard, so a dedicated 
game tsini roller i>i not al- 
ways required 4 

Optical Input Devices 



For a long time* futuri&ts and computer sclcntm* have had the goal of enabling 
computers to "see,'* Computet* may never see in the same way that humans do. 
but optical technologies allow computers to use light as a source of input. These 
tools fall into the category of optica] input devices. 



Bar Code Readers 

Bar code readen ate one of the most 
widely used input device's. Trie most com- 
mon type of har code reader is the flatbed 
modd, which i* commonly found in su- 
permarket* and department stores {see 
Figure 2K7\. Workers for delivery ser- 
vices, such a Si Fed fix, also use handheld 
bar code readers in the field to identify 
packages (see Figure 2B.9]. 

These devices tend bar emits, which 
arc patterns of printed har* that appear 
on prod uct packages. The bar codes iden- 
tify the product. The bar code reader 
emits a beam of light — frequently a laser 
beam — that is reflected by chc bar code 
image, A light-sensitive detector identifies 
the bar code image by recognizing special 
bars, at both crtcbi of the irtia^c. These spc 
cial bars, are different so the readet can 
teh whether the- bar code has been read 
right-side up or upside down. 

After the detector has identified the 
bar code* it converts the individual bar 
patteri] s into numeric digits— code the 
computer can understand (see Figure 
2B.9). The reader then feeds the data into 
the computer, as rhough the number had 
been typed on a keyboard. 




Several kinds d game control tterices 
ore anaitabte, same ol whWri are qirte 
sopntJUcalKl. Scrro contrcfers even 

tibratans or piJses, 10 rralp players "ineT 

I I- '1111 I'M | "ir- 



Nortpn 

OH LINE 

For rnote Information on bar 
codas, and bar coda readers. irJt 
Jitrt p J fwM w.iti hhe . e omr" 




FIGURE 2B.7 



Jo enter prices and producl trifontatlcn 
Into a casli register, a caster lasses 
rjrarias over a flatbed bar codo raador 
Tne reader prefects a wet) «f laser 
beams cnto trio pacteoa's hat ccoo aid 
measures ire pattern at lite reflected 



Goiter semces, lite FedEx, toe 
harKfieirj tar code rcaoci s 1o Irak 
pldctpa j ! ft t,.u ■ rjcfll HflOfl 
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Mam/octunera use bar codes to identity 
aiflions rt unique products. 



ONLINE 



For men infonraEon en image 
scanners and CO software, Visit 




Image Scanners and Optical Character 
Recognition (OCR) 

The fair code reader is a special type ot unaee beamier, Eirtae,e 

scanners (also called s&intwrs) convert my printed Image into 
electronic farm by shining light onto the image and sensing the 
Linens ity ol the light's reflect] cm at every point, figure 2B.10 il- 
lustrates [he sc.inn i ng process. 

Color scanners use filters rn separate the components of 
en lor into the primary additive colors frcd T pew, and blue) at 
each point. Red, gttxn, and blue sire known as primary additive 
en lors heca use they can he enmhi ncd |n create any other color. 
Processes that describe color in this manner arc said to use 
RGB color. 

The image scanner is useful because it translates printed im- 
ages into an electronic format that can be stored in a com' 
purees: memory. Then you can use software io organise or manipulate the 
electronic image. For example, if you scan a photo„ you Can use a graphics pro- 
gram such as Adobe Photoshop to increase the contrast or adjust the colors. If 
you have scanned a text document, you might wanr to use optical character 
recognition <OCJRj software to translate the image into text that you can edit. 
When a scanner first creates an image from a page, the image is stored in the com- 
puter's memory as a bitmap. A bitmap is a grid of dnts s each dot represented by 
one or more bits. The job of OCR software is to translate that array of dots into 
test that the computer can interp r et as letters and numbers. 

To translate bitmaps into text, the OCR software looks at each character and 
rrics IO match the character with iti own assumption* about how the letters 
should look. Because It is difficult to make a computer recognize an unlimited 
number of typefaces and fonts, OCR software is extremely complex and not al- 
ways 100 percent reliable. Figure 2B.ll shows a few of the many ways the letter 
gam appear on a printed pa^c. 

I Respire rhc complexity of the task, OCR software has become quire advanced. 
Today, many programs can decipher a page of text received by a fax machine. In 
fact, computers with fax modems can use OCR software to convert faxes directly 
into text that can be edited with a word processor. 

Scanners, come m a r.ine,e o\ si/cs from handheld models to flatbed scanners 
that sit on a desktop (see Figure 2B.12), I land held scanners are more portable but 



FIGURE 2B.10 
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Light source 




- — Q A tight sourer Is monad across 
a printed psu& 

" — © The Ityfit bounces tuft the pans 
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- — ...and onto Jight^sensiti™ fliodus, 
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typically require mil triple pas&s t" 
scan n single page because they .ire 
nnt as wide as Icttcr-si^c paper. 
Harried scanners offer highe liquid- 
ity, reproduction thin do handheld 
scanners and can scan a page in a 
single pass.. (Multiple scans are 
sometimes, required for color im- 
ages, however.) To use a flatbed 
scanner, yrm place the printed im- 
age on a pierce at ^lass similar to the 
way you place a page on, a photo- 
copier. In sume mediurti- sited scan- 
nets, you feed the sheet to be 
scanned through the scanner, simi- 
lar to the way you feed a page 
through a fas machine. 



FIGURE 2B.11 



ggggggggg 

999gggg£g 

gs^gggggg 
gg g gggg#s 
gsg ggsagg 



A fcw of the way9 that a towarcaso ? can 
appear Inprtrt 




FIGURE 2B.12 



Large formal flatton scanners produce 
high-resolution, dlgrtired vwsoiis 
teuments, Graphic arfcte pete* Rfe 
type of scamer because it yields it* 
hlghest-qutfty scans rjf cnttwirenns and 
other Images. 



SELF-CHECK 

Anile the correct answer for each question. 

1 . These are often used for taking notes , hut no? tor efrtemg large amounts of lerf. 
a. touch screens b. pen-based computers c optical scanners 

2. The caring game conirolier is a variation of this. 

a. joystick b, mouse c. scanner 

3. A bar code reader emits this. 

il sound. b> light C ttinumnds 
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Speech 



The youngest daughter of an associate recently entered 
graduate strifes at MTJ, She's already received a B5 in En- 
gingering and an MA in Mathematics. 5o what has drawn her 
to Cambridge? The speech-recognition railroad," she says. 
When I asked her how long she plans to stay on that 
train— "Ail the way to retirement!" 

That answer speaks about more than just her smart sense 
of humor and the Lucrative prospects of an MIT doctorate. It 
s the nearly glacial pace of movement toward 
3 that "holy grail" of human interface. Science has 
explored this idea— talk to machines and they do what we 
tell them— -for nearly a century and simulation? of success 
have been in the public eye for aLmost as long, A pupuLar 
light at trie 1939-1940 New Yort World's Fair Westing* 
house's "Elektro ' a 10 foot-tall "robot" (the word was 
coined just lfi years prior) that could walk, dance, speak, 
and smoke a cigarette, all in apparent obedience to spoken 
commands. OF course, Elektro had a Lot of human help, and 
there wasn't much progress in the world of speech recogni- 
tion during the subsequent SO years. Meanwhile Gene Rod- 
denbern/s 5for Tisk and George Lucas's Star Wars made 
commonplace the fantasy or machines that could, at the 
least, understand anything spoken by anyone and r at best, 
cany on conversations that expressed their own personali- 
ties, But, in the words of some forgotten sage H our own real 
future Isnt what it used to be, 

it's not for want of trying. Serious research has been 
done on the subject of voice recognition and control since 
the earliest days of computing. It turns out that what is 




such an innate skill for us humans 
is tar from easy for computers. And this was something of a 
surprise, because of how we humans hierarchically rate our 
own five sense;. When we have thought about those senses 
in the past— sight bearing, taste, smell and touch— we've 
tended to order them with our precious and delicate binoc- 
ular, hjU-tolor sight at the pinnacle. The eye and our entire 
vision mechanism are so complex—as I'm writing this, it re- 
mains one of very few organs or the body that we cannot 
transplant with impressive success. This complexity led 
many to assume that we would have computers Listening to 
our voices long before they could see us. Wrong, again. 

Computers can recognize individual human faces r ma- 
chine parts, and components with accuracy and a precision 
far greater than our organic vision. Computers do this by 
using very sophisticated software to compare live video im- 
ages with massive databases of, say, faces and facial fea- 
tures* Just like people, then, a computer needs to be taught 
what you look like before It can recognize you. Once the 
software records certain characteristics of your face, it can 
still recognize you even if you change your hair, grow a 
beard, even pretend to be of the opposite sex. 

Voice recognition Isnt nearly as successful Part of the 
problem resides in the nature of sound. There are recogniz- 
able edge* to your face, a line to the angle of your nose, 
and so forth, but there are no obvious lines" to separate 
the sound waves of your voice from the background noise 
of, say a loud party. As human beings, we rely tremendous^ 
on the content of a conversation to help understand what fj 
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Audiovisual Input Devices 

"Tixlay h many new PCs are equipped with compter.? multimedia capabilities. New 
crunpunzrs h,ivi L features rhsr cnjihlc rhem t« record audio and vide" input and 
pljiy it back. 

Microphones 

Now that sound capabilities are standard in computers, microphones art becom- 
iny; increasingly important as input devices to record speech. Spoken input is used 
often in multimedia, especially when the presentation can bencflr irom narration. 
Most PCs now have phone-dialing capabilities. If you hnve a microphone nnd 
speakers [or a headset microphone with an earphone)* you can use your PC to 
make telephone tails. 

Microphones, jdso make The PC useful for aud"> and videoconferencing over 
the Internet. Knr this type of sound input* you need a microphone and a sound 
Lard. A hound L.ird is i sped.il device inside the computer, which translates aiuta}; 
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said to us in a noisy environment* Computers can he pro- 
grammed to work with context, but they nave to be able to 
distinguish our voices first. So, while facial recognition sys- 
tems can pick out an individual walking along a busy street, 
speech recognition requires a carefully controlled environ- 
ment from the start.Good voice recognition systems can he 
trained to recognize and associate certain sounds with hu- 
man words. Training usually involves spending several hours 
reading passages of tent into a microphone while the com- 
puter "listens" and learns how the speaker pronounces cer- 
tain sounds. Once the computer recognises these 
phonemes, it can combine them together— usually in con- 
junction with a dictionary— to make whole words from the 
sounds. 

But what happens when those sounds don't sound lite 
those sounds? When I say. "Print a letter/ it sounds like 
me— not liVe you, or like someone with a different regional 
accent In fact when I say, 'Print a letter,' with a had sinus 



infection, -even J no longer sound like myself. How is a com- 
puter to know that 'pibbta tebiah" means anything at all? 
Given today's technology, it can't. Each voice recognition 
system needs to be trained to recognize the voice of each 
user, and if a user's voice changes significantly— D r if the 
noise environment of the speaker changes— the computer 
must he retrained. Most of the best trained systems provide 
better than 99 percent accuracy, which sounds excellent, un- 
til you consider that means that the computer makes as 
many as one recognition mistake for every 100 sounds— not 
words, sounds— if hears. (A few "no-training" systems are 
beginning to appear, but these have had limited applica- 
tions, such as speaking numbers to choose from a telephone 
menu of options.) 

Thousands of human hours have gone into the research 
and development of computer speech recognition to bring 
us to where we are today. Has it been worth it? Absolutely! 
Speech recognition holds untold promise foT millions of 
people with different abilities, some of which have limited 
their freedom of creativity with modern technology. As per- 
sonal computers continue to benefit from advances in 
processor power, it will be increasingly possible to make 
ever- mo re comple* analyses of sound. This, in turn, will 
push recognition capabilities closer and closer to a level of 
perfection that has remained so elusive. It's also possible, 
even likely that a new group of thinkers wilt conceive of an 
entirely new way to look at the problem. It may be you' who 
finally unEocks speech recognition for generations to come. 
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audio signals (thai is, sound waves |i 
from the microphone into digital 
codes the computer can store and 
process.. This process is called di^r 
(mag* Sound cards also can trans- 
late digital sounds back into analog 
signah that enn rhen be sent to the 
speakers. 

Using simple audits record i 1 1£ software that i?i bnilr iruo your compurer s, oper- 
ating system, you can use a microphone ro record your voiee and c rente files tm 
disk (sec Figure 2B,13J. You can embed these flics in documents, use them in Web 
pages, or e-mail them to other people, 

There- is also a demand for translating spoken words into rexr, much as there 
is a demand for translating handwriting imo text. Translating voice to tesi is a ca- 
pability known: as speech recognition (or volet rGcnjynmin}. With it, you can dic- 
mie tu ihe eumputer instead of typing, and ypu can control rhe computer with 
simple commands, such as Open nr Cancel. 
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Ths dialog bo* fiete the user -train* 
speacJi-r«3dgr«kjn software toartiiev 
Nfjher actvacy in dictation. 




FIGURE 28.1 E> 
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Speech recngninun Scitlvvaie takes the Smallest individual sounds 
ill a language, called phummei, and translates them inro tea* or 
commands- A I Though the English language uses only about 40 
phonemes, reliable translation is difficult^ f-ur example, surac 
words in Enjdish have ibe same sound hut have different meanings 
{two versus foo h for example) t The challenge for srpeech-recognirion 
software Ls to deduce a sound's meaning correctly from ns context 
and to distinguish meaningful sounds from background noise. 

Speech-recognition software has been used in commercial ap- 
plications lory car s< but traditionally ic has been extremely costly, 
as well as difficult 10 develop and use. Low-cost commercial ver- 
sions ok" speech* recognition software are now available, and they 
promise lo be a real benefit In users who cannot type or have dif- 
ficulty using a keyboard. 

Newer-generation speech- recognition programs are much more 
reliable than [lie packages lhai were available a few years ago. Smile paekages can 
recognize accurately 80 to 90 percent of spoken words by using large stored vo- 
cabularies, or words rhey can recognize. The user may need to rt train" the soft- 
ware to recognize speech patients m the piomiiKiation of senile words, but this 
procedure is relatively simple {see Figure 2B. 14 \. Another enhancement to speech- 
recognition programs is their ability to recognize continuous speech, Older sys- 
tems required the user to pause between words, which improved accuracy but 
greatly slowed the data-entry process. 

Speech -recognition programs usually require the use of a noise-canceling mi- 
crophone fa microphone that filters out background noise). Most commercial 
packages come with a microphone (see Figure 2H.15). 

Other Types of Audio Input 

Computers can accept many kinds of and in inpnr. If your computer has a sound 
card with the appropriate plugs, you may be able ro inpur music from a compact 
disc, a tape player, a radio, or even a reCurd player. 

If the audio source outputs sounds in the form of analog waves (as Is rhe case 
when you speak imo ,i microphone), rhe computer's scmnd card must convert rhe 
■truing s:gnak into digital code sn the enmputer can store and use it. This is not 
necessary wherl recording audio from ,i compact disc tir a digital video disc, hut 
conversion is required for analog sources such as phonograph records, and cas- 
sette tapes. 

If your sound catd has a built-in Musical Instrument Digital Interface f MIDI J 
port, or if you have a dedicated MIDI adapter, you can connect many kinds of 
electronic musical instruments to your computer. MIDI -based instruments can 
communicate with and control one another, and any PC can be used to control 

MID] insrruTnmrs and to 
record their nufpur |sec fig- 
ure ZB.Ifif. MIDI is ex- 
tremely popular among 
musicians of all stripes, who 
Use it to Wrilc, record, and 
edit music, and even to con- 
trol instruments and effects 
during performances. 
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Video Input 

With the growth of multimedia and the Internet, computer users are add tog video 
input capabilities to their systems in great numbers. Applications siich an video- 
conferencing enable people to use full-motion video images iviij^h art captured 
by n '*C. villa* cmic™, and transmit tbcm to a limited nuniLx^r uf recipients Oil a, 
network or to the world on the Inter net- Videos arc commonly used in presenta- 
tions and on Web pages w here the viewer can start, Stop, and control various as- 
peers of the playback. 

The video cameras used with computers 
digitize images by breaking them into indi- 
vidual pixels. (A pixel is one or more dots 
that express a portion of an image.} Each 
pixels color and other characteristics are 
stored as digital code. This code is then com- 
pressed (video images can be very large) so 
that it tan 1>e stored on disk or transmitted 
over a network* 

\ popular .and inexpensive type of PC 
video camera— called a Webcam — can sit on 
top of a I'C monitor or be plated on J stand, 
.so the user can "capture* images of himself 
or herself while working at the computer 
(sec bigurc 2 El. 17). This arrangement is 
handy for videoeonl trend ii[i. where multiple 
user: see and talk to one another io real, rime 
over a network or Internet connection jsee 
Figure; ZH.1KJ. 

Using a video capture 
card, the user also can con- 
nect other video devices, such 
as VCfts and eamcorders s to 
the PC^. T his enables the user 
to transfer images from the 
video equipment to the PC', 
and vice versa. Affordable 
video capture cards enable 
home users tn edit their 
videotapes like professionals. 

Digital Cameras 

Digital cameras work much like PC video cameras, except that digital cameras are 
portable, handheld devices rhat capture still images (sec Figure 2B-19). Whereas 
normal film cameras capture images on a specially foami film. lM^imI cameras 
capture miae.es electronically. The digital camera digitizes the image, compresses 
it, and stores it on a special memory card. The user can then copy the information 
to a PC, where the image can be edited, copied* pri med t enil>edded in a document, 
or transmitted Co another user. 

Most digital cameras Can store dozens of high-resolution images at a time* and 
most cameras accept additional memory that increases their capacity even further. 
Moving digital mi aces from a digiral camera to a enm purer is a simpic process 
that uses standard cables, disks, or even infrared networking capabilities- A wide 
range of digital cameras are available, from inexpensive home-use models (with 
prices ST.irring at just over StOLH tn professional versions costing several thousand 
dollarSr 
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usinfj a PC vkfeo camera or Webcam 
system, you tan concur utJIiw 
vlrJecoDnfererJcesafiil Include M-maton 
video In your rJocuTsenls or e-mail 

messages. 
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Hardware Technician 



Ask Andy Yother what the best part of his job is and his an- 
swer comes quickly: "1 get to play with million-dollar toys," 
says this lead hardware and support engineer at Norcrcss, 
Ga,-bdied Canvas Systems, a reseller of certified, pre-owned 
IT equip-rnenL Those toys span a wide range of technology 
systems 3,11.0 manufacturers, malting Yothers job both chal- 
lenging and fulfilling at the same time. 

"I handle any piece of equipment that a manufacturer 
like Sun Microsystems or ISM would malse/' says Yother. 
"It's neat to know that during any given week Tm going to 
build, configure, test and prepare fur sale a wider variety of 
equipment than most folks will see in their entire careers." 

Yother, who is currently completing his Bachelor's degree 
in business administration at Shorter College,, has racked up 
career experience working for =PC maters and circuit board 
manufacturers. He started in an entry-level position at Can- 
vas Systems, handling Low-level testing and identification 
of systems. Today he oversees a team of six auditors and 
five engineers who build bare-metal assembly orders to cus- 
tomer specifications, starting with the system board and 
working up. 



"Our customers contact us, tell us what they need, and 
we start with the bare bones and work up from there," says 
Yother, whose typical workday starts at S ah and ends at 
7 m or Later* depending on the time of year and level of 
demand, "We configure the machines, test them r and pre- 
pare them for customer use.* 

Keeping up with changing technology is no easy task for 
Yother, who must know how to break down and rebuild both 
older systems and the newest state-of-the-art systems 
available on the market. To keep up, he reads trade and 
technology magazines, visits manufacturers' Web sites., and 
subscribes to online mailing Lists. "It" 5 about trying to find 
the best sources of accurate information, and digesting it 
all" says Yother. "Some days., my brain just aches from in- 
formation overload." 

Yother sees hardware technicians' roles increasing in the 
future. "We wouldn't have an IT field without the circuits, 
memory, and processors to back it up," says Yother, who ad- 
vises all aspiring technicians to learn the computer inside 
and out and truly understand how it processes information 
and accomplishes tasks. 
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Allyjugfi mort dq.tal cameras look like 
Sadtionat "fttrn cameras. Ehey waft In a 
wry Afferent way: 



Digital cameras have become standard equipment for de- 
signers of all kinds. In the field of Web page design, for ex- 
ample, digital cameras enable designees to shoot a subject 
and quickly load the images unto their computers. This 
process saves the step of acquiring existing photographs or 
developing and printing film- based photos — which muse be 
scanned into the computer. Designers can update a Web site's 
illustrations quickly and regularly using digital cameras. 

Graphic designers can edit and enhance digital photo- 
graphs in innumerable ways, using photo-editing software 
(See Figure 2B,20|. For example, a landscape designer can 
use a digital camera To take a picture uf a house, and then 
use landscape design software to modify the image to shuw 
how the house might appear with different landscaping. 
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Whether the/re working for a company Lite Canvas Sys- 
tem* or within a firm's IT department, hardware mainte- 
nance technicians are responsible for the following kinds of 
tasks: 

» Installing and configuring new computer hardware. 
» Installing peripherals, 

» Upgrading computers (installing updated cards., memory, 
drives, etc.). 



ft Dealing with network-related hardware issues (installing 
network interface cards, working with cabling , installing 
hubs or routers, etc.). 

» Troubles hooting and repairing hardware of all types. 

Many companies rely on their hardware maintenance tech- 
nicians for input when planning for new system develop- 
ment, expansion, or acquisitions. Their input is important 
because technicians are in daily contact with end users and 
develop a good understand ing oF their needs. A significant 
advantage of the hardware technician's job is that it is a 
great springboard to other, more advanced careers in tech- 
nology. Entry- level technicians typically eam S2Q„0QQ to 
$?5,0Q0. with pay scales increasing quickly with experience 
to levels of £50,1300 a year or more, 
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» With a pin-based system, you usi a pen (also caAled a stylus) to write on a special 
pad or dinertly on the screen. 

» Fen- based com p ute rs a re ha n dy for writing notes or selecting c-ptw ns from menus, 
but they are not wetUsuited for inputting long tflrt documents. 

» Touth-screen systems accept input directly through the monitor. 7Duch-screen sys- 
tems are useful for selecting options from menus, but they are not useful for In- 
putting text or other types of date in Large quantities. 

» A game controller is a special input device that accepts the user's input for playing 
a game. The two primary types of game controllers am joysticks and game pads. 

» Bar code readers, such as those used in grocery stores, can read bar codes, trans- 
late them into numbers, and input the numbers into a computer system. 

» Image scanners convert printed images into digitized formats that can be stored 
and manipulated in computers 

» An image scanner equipped with OCfl software can translate a page of tort into a 
string of character codes in the computer's memory* 

» Microphones can accept auditory input* Using speech-reccgrtttion sofovare, you 
can use your microphone as an Input device for dictating text, navigating pro- 



» To use a microphone or other audio device* for input, you must install a sound card 



» A sound card takes analog sound signals and digitizes them. A sound card also can 

convert digital sound signals to analog form. 
» PC video cameras and digital cameras can digitize full-motion and stitl images, 

which can be stored and edited on the PC or transmitted over a tAN or the 

Internet. 



Urheberrochtlich geschutztcs Material 



Review 



Key Terms 

bar code, 71 
bar code reader, 71 
digital, camera, 77 
digitizing, 75 
game controller, 70 
game pad, 71 

Key Term Quiz : 



image scanner, 72 
joystick, 70 

optical character recognition 

{OCR) software; 71 
PC video camera, 77 
pen, 69 



sound card, 74 
speech recognition, 75 
stylus, 69 

video capture card, 77 
voice recognition, 75 
, 77 



Complete each statement by writing one of the terms listed under Key Terms fn each blank 

1. The pen used with a computer— such as a tablet PC— is also called a(n) 

2. You might not think of a(n) — as a true fnr*Jt device, but it fs. 

3> You can find being used as input devices id supermarJiets and department stores everywhere. 

Ar A bar code reader is a special type of 

5, In a computer, a(n> translates analog audio signals into digital codes the 

6. The process of translating voice into text or commands the computer can understand is catted 

7r Using; a special camer/a, you can participate in online videooonfetenceSr 

B> A(n) is a popular and inexpensive type of PC video camera r 



0 r Using a{n) . 
1D. A(nj 



. , you can connect video devices such as a VCR qr camcorder to your PC. 



_ stores still images on a special memory card, rather than on film. 
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Multiple Choice 

Circle the word or phrase that best completes each statement. 

1. With a peivtaud system, you can use the pen as a(n} . , 15 sel 

fl. keyboard b. pointing device C. antenna 

2. Pen-based computer* are commonly uted fOT this type cf work. 

a. writing Jots oFtext b. taking pictures c. data collection d. recording sounds 

3. are well-suited for use as input devices at automatedi teller machines or public information kiosks, 

a. Touch screens b. Pens c. Microphones d> f 



4. A game controller tan he considered an input device because a computer game is one of th«e, 

n. a joystick b, a part of a computer c, a fun pastime d. a 

G Game pads usually have two sets of these, one for each hand, 

a. controls b. joysticks c. games d. mitrophflnes 

G. This type of technology lets computers use light as a source of input. 

a. optative b. optical c. optimal tl. optional 

7. A(n) is used to identify a product and provide information about it r such as its price, 

a. price check :: inr end* c. numeric digit o\ 



8. Which type oF software can translate scanned test into text that you can edit? 

a. 0C5 I-. 0*1 r. GCS d.OBS 

9. Tne process of converting analog sounds into code a computer can use is called 

a. sound recognition b. optical character c. scanning d. digitizing 

recognition 

to. This type of connection lets a computer communicate with, control, and recoid electronic musical instruments, 
a. DIMI b- MIDI C DIIM d,MOH 
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In your own words, briefly answer the following questions. 

1. In what ways can you use the pen in a pen-based computing system? 

2. How do most touch-screen systems wort? 

3. List one reason why many people believe a PC provides a betteT game-pLaying experience than dedicated video 
game units do. 

4. Explain how a baT code reader reads * bar code and what it does with the information ftomj bar code, 

5. What does an Image scanner do? 

S. How does OCR software translate scanned tent into text that you can edit? 

?. List three things ynu can do with the files you create by recording your voice cm your computer 

8. What two capabilities does speech-recognition software give you? 

9. List four audio sources you can use to record music on your computer. 
10. What can you do with a video capture card? 

:: 

Complete the following exercise as directed by your Instructor 

1* If your computer his a microphone and sound card, complete the following steps to record a message and play 
it back: 

a. Click the start button to open the Start menu; then click All Programs | Accessories | Entertainment | Sound 
Recorder, 

b. When the Sound Remntfer program opens, click the rlcokd hutton and speak into your computer's microphone; 
then click the stop button. 

t CLfck pyflr to hear youT message. 

d. Close the program hy clicking the tuM£ button (with an X on it) in the upper-right corner of the window. If 
Windows prompts you to save the file, click No. 
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Chapter Labs 

Complete the fulluwhig exercises using a computer in ynur dassmom, lab, or 
home. 

1. Check your keyboards repeat rare. You can control ihc length of time your key- 
board "waits" as yon bold down an alphanumeric key before it stares repealing 
die character. You also cansettlie repeat speed. In tills exercise, check the repeat 
fretting Init do not change any settings without your instructor's permission. 

a. Cliek die stAKr button on the Windows taskbar ro open the Start menu, 

b. Click t Wrnl Panel. Double-click the Keyboard icon in the Control Panel 

window 

C, Click the tab* at the top of the Keyboard Properties dialog box and inspect 

the current settings, 
d. Click ihc Speed tab, Dra^ the Repeat delay and Itcpcat rate indicate*! all 

the way tci [he right, then to the left, and in different cumin nations. Test 

the repeat rate at each setting by clicking in the test box and then holding 

down Jin alpha numeric key, 
a. Drag the Cursor blink rare indicator to the right and left. How fast do you 

warn your cursot to blink? 
tr Click Cancel to close the dialog box without making changes. 

2. Mouse practice, lake the following seeps: 

a. Click ilieMART button on (be Windows (askbar to open the Start menu. 

b. Point to All Programs, click Accessories* and ihen click WordPad. The 
WordPad program will open in its own window. (WordPad is a "light- 
weight" word- processing application. J Notice the blinking insertion point 
hi the window. 

C. TypcLNow Li the time fur all good men to COmC la die aid of their Country. 

d. K-iinf; your mtiu!ie h flick in different parts of the sentence. The insertion 
point moves wherever you click. 

e. iJouhle-diek i lie word rood 1 / 1 he word becomes selected: the letters change 
from bljck to white, and the background behind the word vhanges color. 

f. Kight-cliek the selected word, A shortcut menu appears. 

Choose the Cut nption. The highlighted weird disappears from ynur screen, 
h. Click in front of the wotd country to place the insertion point; right-click 
again. When the shortcut menu appears* choose Paste, The word gwid 
reappears. 

I. Double-dick the word good 1 again to select it. Now click on the selected 
word and drag it to the left while holding down the mouse button. (A lit- 
tle mark appears an the mouse pointer, indicating that you arc dragging 
something.} When the mouse pointer arrives in front of tile word men, re- 
lease the mouse button- "["he word gnod is returned to its original place. 

J. Continue practicing your mouse techniques. Wlien you are finished, close 
the WordPad program hy clicking the CLHSi: button jfhe button marked 
with an X) in the uppcr-riyht comer of the window. The prngram will ask 
if ynu want tn save the change* to your document; ehoo*e Nu. 
& Pick your favorite pointing device. Visit these commervia I Websites for infor- 

matinn an various lypesof puinltu}; devices 
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» AVB Products. http:/M i ww.avbu 
» Cirque. htrp^www.c irquejcom 
» Hunier DigiiaL http:rtwww.friotmouse.conk 
» Logitech, ImpiZ/wvvwJogitrch-corTi 
» Kazcr. hirpirfwww.razcrzone.corn 
» Pectus Technologies, hnprfwww. pee.atech.com 

When you are finished, decide which derice would work best for you. Be pre- 
pared to tell your classmates about the device and explain why you selected it. 

Discussion Questions 

As directed by your instructor discuss the following 



1. Despite the rapid advancement* being made with hWwrirm£-rewii£riiTiori 
software, do you think 1 hat rhc keyboard will continue to be the preferred in- 
put device for generating text? Which alternative— speech revuRnitiun or 
handwriting recognition— do you rhinL has a hetter chance of ultimately re- 
placing the keyboard iisthc primary means cf input? 

£~ Suppose- that you are responsible for computerizing a gourmet restaurant's 
order-emr}- system. ^Phat type of input devices do you think would work test 
for waiters to input orders to the kitchen? 



Research and Report 



Using your own clw)ice of resources jsnch as the Internet, Iwiuks marines, and 
newspaper articles), research and write a short paper discussing one of the fol- 
lowing topics: 

» The availability and use of Htrecrweading ledinnloRies fW computer users 
whn arc Sight impaired. 

The kind of informs rion stored in a product's hat code. 
» TllC DVORAK Itcyhdsird (.in alternative tn the Standard QWERTY keyboard), 
When you are finished, proofread and print your paper, acid nive it ru your 



A computer's input devices make It useful to people. 
With this thought in mind, discuss the following ques- 
tions in class. 

1. Currently, commercially available PCs are configured 
for use by persons who do not suffer from physical 
impairment or disabilities that would prohibit 
using a computer, [f a person with a physical fm- 
pairmerrt wants to use a computer, he or sh# may 
need to purchase special equipment or software. Do 
you think this is fair? Should every PC be accessible 
to everyone, whether they have physical impair- 
ments or not? If you believe this should he the 



case, how would you make computers accessible to 



You have applied for a job as a reporter for a news- 
paper. Your journalistic skills are excellent. You are 
not a touch typist, however, and your typing speed 
is very slow, for this reason, the managing editor is 
reluctant to hire you at the position's advertised 
alary. How would you mact to this situation? Is 
the editor right? Should fceyhoaiding sVills be a re- 
quirement for such a joh? Would you be willing to 
learn to type or accept the joh at a lower salary? Be 
prepared to defend your position. 
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CHAPTER CONTENTS 

This chaptEr contains the following lessons: 
Lesson 3A: 



^ Ergon otn res, and Monitors 
Data Picjettor* 
Sound Systems 

Lesson 3B: 



■■> Commonly Used Printer 
>.■ High-QuaEity Printere 



Seeing, 
Hearing, and 
Printing Data 




LESSON // 3 



Overview: Reaching Our Senses with Sight and Sound 

In the beginning, eompuring was anythinp but □ fe.tsi far the sense's. 'I he 
earliest computers were little more than gigantic calculators eontrolled 
hy large panels tif switches, dink, and hLiltijns.ToLt.iy, nearly every llmi:- 
putcr features some kind of visual display., but display screens were uu- 
etmmiun until the 

Now, computers can communicate infoririarioii io you in several 
hays, hut the most exciting types of ourpur are those thai appeal to rhe 
senses. It is cue tiling to read rest <m a printed page, but It is very dif- 
ferent: to see a document take shape he fore your eyes. It can he very ex- 
citing to watch moving, three-dimensional images on a large, colorful 
screen while listening to sounds in stereo. 

Modern display and sound systems make the computing experience 
a more inviting one. Because of these sophisticated output technologies, 
computers are easier to «se T data is easier to manage, and information 
is easier to access. These technologies enahle us to play games and 
watch movies, expencuce multimedia events, and use the I'd as a COrtl' 
municatkms tool. 

This lesson introduces you to monitors .ind scnlrid systems. You will 
leam ahout the different types of monitors commonly used with com- 
puters and bow they work. Yuu also will learn acmic inipeitiant criteria 
for ludging a monitor s performance. This lesson also shows you how 
computers can output sounds. 



Video and 
Sound 




OBJECTIVES :: 

> List the two roost commonly used 

types of computer monitors. 

Explain how a CRT monitor 

displays images, 
ft Identify two types oF Flat-panel 

monitors and explain their 

differences, 
» List tout characteristics you 

should consider when comparing 

monitors. 

Describe how data projectors ire 
used, 

> ExpU in ho w o computer outpu ts 
sound. 
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The mosl onmnun types el monilDis 




FIGURE 3A.2 



Momdf wr* mflninnrs are usioAy used 
lor textctily displays. 



FIGURE 3 A. 3 

Grayscale dtstfays are often used in 
tawsr-coGl models ot handto'c 
axmpuleis because they are c-leaper 
Vurt cokv displays. 




Monitors 

The keyboard is ihe most commonly used input device and 
die monitor is the most commonly used output device on 
most personal computer systems. As you use your com- 
outer — whether you arc typing a Jcncr, copying, files, or 
surfing the Internet — hardly a moment goes by when you 
are not looking at your monitor. In facr, people often form 
an opinion about a computer just by looking ar the monitor. 
They want to see whether the image is crisp and clear and 
huw welt graphite arc displayed nn the monitor. 

Two important hardwjrr devices determine the quality 
of ih you -..i. on any monitor:, the monitor itseh and 

the video controller. In the following sections, you will Learn 
about both of these devices in detail and find out how they 
work together to display texr and fcraphius. 

In general rwo r>- pe-s of monitors are used wirh PCs (see 
Figure 3AA), The first is the typical monitor thir comes with 
most desktop computers; it Looks a lot like a television screen 
and works in much the same way, This type of monitor uses 
a Larp,c vacuum tube, called a cathode ray tube |C!llT1 r The 
second typc T known an £ flat-pa nd dupl.u. was used primar- 
ily with portable computers, m the past. Today, flat-panel 
monitors arc a popular feat arc with desktop computers. 

All monitor* can he categorized t>y the Way they display 
colors: 

» Monochrome monitors display only one color (such as 
green, amber, or white ) against a contrasting back- 
ground, which is usually black. These monitors arc used 
for text -only displays where the user does not need to 
see color graphics (see Figure 3A.2|, 

» Grayscale monitors display varying intensities of gray 
I from a very light gray to black) against a white or off- 
white background and arc essentially a type of mono- 
chrome- monitor. Grayscale flat-panel displays- are used 
in low-end portable systems — especially handheld com- 
puters — to keep costs down (sec Figure 3 A, 3). 
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Color monitors can display between 16 col- 
ors and 16 million colors (see Figure 3A.4). 
'Ibdav, mosi new monitors display in color. 
Many color monitor* cm be set 10 work in 
monochrome or grayscale mode. 



0 Steam guns shod burn 
y/ of ehsetiHB toward the screen. 




CRT Monitors 

Figure 3A.i shows, how a typical CRT monitor 
works, Near the fuck of a monitor's housing is 
an electron gun. The gun shoots a beam of elec- 
trons thruuiji a magnetic 4iu]l Sometimes called 
a yoke), which aims the beam at the front of the 
monitor. The back of the monitor's screen is 
enatcd with phosphors, chemieals thai j;low 
when tliey are struck by the elect Mm beam. The 

screen's phosphor coating is organised into a grid of dors. The smallest number of 
phnsphor dots that the gun can focus on is called a pixel, a contraction of the 
term pirture element. Each pise] has a unique address, which the computer uses 
to locate the pixel and control its appearance. Some electron guns can focus on 
pixels as small as a single phosphor dot. 

Actually, the electron gun does nor just foens on a spor and shoot electrons sr 
it. Ir sysrcmaticaJly aims at every pixel on the screen., starring at the top left ear- 
ner and MMNninK la die ri^bl ed^e. Then it drops down a liny distance and scans 
another line, as shown in Figure 3A.6. 

Like human eyes reading the letters on a page, the electron beam follows each 
line of pixels across the screen until it reaches the bottom of the screen. Then it 
starts over. As the electron gun scans, the circuitry driving the monitor adjusts the 
intensity of each beam. In a monochrome monitor, the beam's intensity deter- 
mines whether a pixel h on (white) or off (black), In ihc case of a grayscale mon- 
itor, rhv beams intensify dt-t i:r nuTies hmv brightly cm eh pixel ghsws. 
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FIGURE 3A,C 
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A color moniror works like a 
monochrome one, except that there 
arc three electron, beams instead of 
one. The three guns represent the pri- 
Ofie Ixel ma "" J ddirii"e colors |red, preen, and 
blue)., althciugh the he.ims they emir 
art colorless. In a color monitor, c.ich 
pixel includes three phosphors — red, 
green, arid blue— arranged in ,i tri- 
angle (see Figure 3A.7). When the 
licaros ut cai.h of these e,uns arc cum- 
billed and focused on a pixel, the phosphors Eight up. The monitor can display dif- 
ferent colors by combining, various intensities of the three beams. 

A CRT rttunitor domains a shadow mask, wliu.li is j fine mesh nude of metal, 
fitted ro the shape and size of the screen. The holes in the sliadnw masks mesh are 
used to align [he electron beams, to ensure chat they strike precisely the correct 
phosphor dor. In must shadow masks, these holes arc arranged in triangles. 

CRT monitors have long been the standard for use with deskrnp cnmpnn-r', k - 
eause they provide a bright, clear picture at a relatively low cost, 'lite re ire two 
major disadvaniageii, however, associated with CRT monitors: 

» Because CRT monitors are bie,, they take up desktop space and can he diffi* 
enit tn 1 1 ■.(!■.?■. A -.t.i:i..l.vrtJ CRT monitor may lie more than If. iracJi^s deep 
and weijdi about 30 pounds. (Anew breed of "thin" CRTs is significantly 
thinner and lighter than old -fashioned CRT monitors, but they are still rela- 
tively deep and heavy.} By contrast, flat-panel monitors are gaining popular- 
ity because they arc only a few inches deep and usually weigh Jess rhan 10 
pounds (see Figure 3A,8). 

» CRT monitors require a kit of power to ruin therefore, they are nut practical 
for use with notelKsok computers, Instead, notebook computers use flat- 
panel momtors that are less than one-half-inch thick and can run on harrery 
power that is built into the computet. 

Flat- Pane I Monitors 

Although flat-panel monitors have heen used primarily on portable computers, a 
new generation of large, high- resolution, flat-panel displays is gaining popularity 
among users of desktop systems. These new momtors provide the same viewable 

■ I r .l .i^. Cli'l !Hii|s, !HU I lie'.' Like ll|> lo 1 - desk sp.KC .Ihd HM LtioSci" MUM IU- 

ditinn.il ( til in mil en r s . 



Urheberrechtllch geschutztes Material 





There arc several types of flat-panel monitors, hut the racist common i* (he 
liquid enroll iJihplai [LCD) mnmt/nr (see Figure 1A.5M. The LCD monitor creates 
images with a Special kind of liquid crystal 
that is normally transparent hut becomes 
opaque when charged with ciccrridty. 

One disadvantage of LCD monitors is 
that the-ir images t:an he difficult tci sec in 
brij^ht %ht. Icir thin reosoru hptop computer 
users cjftcit Iciok for <,hidy places to sit when 
working outdoor? or near windows. A big- 
ger disadvantage uf LCD monitors, however, 
is their limited tic^nii; — e Llli b j->, ilie 
angle from which the- display's image cm be 
viewed clearly (see Figure i A. 10 1 . Vt r i r h. most 
CRT monitor*, you oiu see rlic ullage ck-ailv 
even when stand ing at an angle ro the screen. 
In LCD monitors, however, rhc viewing an- 
gle shrinks; as you increase your angle to the 
screen, the image hecomcs fuzzy quickly. In 
many older flat-panel systems, the user must 
face the screen nearly str.iight on to see the 




FIGURE 3A.B 



Cemctaging tnia am of a standard CftF 
nanltof and a nat-pensi noritai 



Far it 

Flat parol momlws, Msit 




FIGURE 



TrMO-;, nos5 ooflatMo comoulflrg and 
landing toirKXJLrig devices fcaiLM a 
ctkx LCO monitor. t«n vary smr-fl 
Oerices can detwr crisp, snarplr detailed 
imagesty^nlteWesi advances in 
LCDtechnofaBy, 



Laigts viewing an&k> 



- Smaller viewing angle 



llf 



FIGURE 3A.10 



nai panct di^ayst>pc3jtylKNe a 
sinaflef living angle Iran CRT monitors, 



Seeing, Hearing, and Printing Data 91 

Urheberrechtlich geschutztes W 



Norton 

ONLINE 

1 For rrwe intornafon cn monitor 
manufacturers, wsit 



image clearly. Technological improvements have extended the viewing angles of 
flat-panel monitors. 

There are two main categories of liquid crystal displays: 

» The passive matrix LLlJ relies en transistors fur each row and each column 
of pixels, thus creating a grid diar. defines die location of each pixel. The cotur 
displayed by a pixel Ls determined by the electricity coming from the transis- 
tors at rhe end of the row and the top of the column. Although passive matrix 
monitors are inexpensive its manufacture, they have a narrow viewing angle. 
Another disadvantage is that they don't "refresh." the pixels very quickly. 
(Refresh rate Ls described in more detail later in this lesson.) If yciu move the 
pointer lot! unickty, it seems to disappear, an effect known as subru .Limine,. 
Animated graphics can appear blurry on a passive matrix monitor. 

Most passive matrix screens now use dual- scan LC11 technology, which 
scans the pixels twice as often. Submarining and blurry graphics are less 
Troublesome rhan rhey were before the dual -scan technique was developed. 

11 The .n-[ii L- matrix 1 t 1 1 technology assigns a transistor to each pixel, and 
each pixel is rurncd on and off individually. This enhancement alttiws the 
pixels to be refreshed much more rapidly, so submarining is nor a prnblem. 
Arrive matrix Screens: have a wider viewing angle than passive matrix 
screens. Active matrix displays use i Kin film transistor ill I rechnnbgy, 
which employs: as many as fnur trans isUirs. per pixel. Today, mosl nmehodk 
computers- feature TFT displays; (see Figure J! A. 1 1). 
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Other Ty pes of Monitors 

While CRT and flat -panel munilurs arc the must frc- 
quently used types of displays in PC systems, there are 
other kinds of monitors. These displays use specialized 
technologies and have specific uses: 

"» Paper- white displays are sometimes used by docu- 
ment designers such as desktop publishing specialists, 
newspaper or magazine compositors and other per- 
sons whii create high-quality printed documents. A 
paper-white display produces a very high cuntrasr be- 
tween die monitor's while background and displayed 
texr or graphics, which usually appear in black. An 
. LCD version of rhe paper-white display h called a 
p,ie..;-n|iiic dpspl-i,>. Pajie-whire displays utilize a spe- 
cial technology, called stipcrtwisr, to create higher 
contrasts, 

■>> h I carol u mi n escent d is play s ill \H\ are si mi la r To 
LCD monitors but use a phosphorescent film held be- 
tween two sheets [if glass, A grid of wires sends cur- 
renr rhrough the film ro create an image. 

^ I'l.uio.i, displnys arc created by sandwiching a special 
gas (such as neon or xenon! between two sheets nf 
glass- When the gas is etecirilied via a urid of small 
electrodes, it glows. By controlling the amount of 
voltage applied at variuus puints un the e,rid, each 
point acts as a pixel [□ display an image. 
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Comparing Monitors 

If yuu need to buy a monitor, go comparison shopping \k- 
fore nuking a purchase tsee Figure 3 \ r II). I -ook for a mon- 
itor that displays graphics nicety and is easy on your eyes, 
allowing yuu to work longer and more eon) form hSy. A pour 
monitor can reduce your productivity and may even con- 
tribute to eyestrain. 

Whtrt shopping, lor a monitor, first Imik ;il a screen full of 
text and examine the erispness of the letters, especially near 
the corners uf the screen. In standard CRT monitors, the 
HLiifiiLe uf lh<- ^LTL-t'31 ii curved, caimiuy some distortion 
around the edges and especially in the enrners (see Figure 
3 A. 13). In some low-cost monitors, this distortion can be 
bothersome- Thin CRT displays have tint screens so, tike 
flat- pane I LCD monitors, they eliminate this problem. 

Ncxt, display a pin ore with which you arc hi in i liar a no 
see whether the colors look accurate. If possible, spend some 
time surfing the World Wide Web to display different types 
of pages- 
Even if the monitor looks good lor if you ate buying it 
through the mail)* you need to check several specifications. 

The following are the most important: 

» Size 

» Resolution 

?> Refresh rate 

» Dot pitch 
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Size 



A monitor's size affects how well you can see images. With a larger monitor, you 
can make the objects on die screen appear biggec> or you can fit more of them on 
the screen (sec Figure 3A.H). Monitors are measured diagonally,, in inches, across 
rhe front of the screen, A 1 7-inch monitor measures 17 inches from the lower left 
to the upper right comer, However* a CRT monitor's actual viewing area — that is, 
the porliou or" [he mouilor [rut ALl<j;tlly Jispl.iy* i mju.fi— i> smaller than I lie mon- 
itor'!; overt LI "Ihe viewing area ot a tint-panel display will he Scrrtewhar larger 
than the viewing area of a comparably *i«d CRT monitor. As a rule of thurrtb T 
buy [In- lar^m ninniEnT you can afford. 

Resolution 

li e rum i ..ilui .t-.i idcis :u lIil- iluiipncv* ui tin it) ul -in imj^u A riHirtiiiuV 
resolution is determined by the number of pixels on the screen, expressed as a 
matrix. The more pixels a monitor can display, the higher its resolution and the 
clearer its images appear. For example, a resolution of 640 X 480 means that 
chr-rr ,m- it4'> p»Ki-lh hnri/tusruHy aero**, rhe screen and 4&0 pixcK vertically down 
the screen, because the actual resolution is determined by the video controller — 
nor by I he monitor itself— most monitors can operate at several different resolu- 
tions. Figure 3 A, 15 shows five commonly used resolution settings: (af 640 X 480 T 



FIGURE 
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[b\ 800 x 600, (c r 1024 x 768, (d| 1152* S64 F and j C | 128(1 X 1024, Note that, 
as tin: resolution increases, the imajje an che screen pets smaller 

There arc various standards for monitor resolution. The Video Graphics Array 
(VGA) standard is 640 x 480 pixel*. The Suixr \'(. J A Ut., \ standard expanded 
the resolutions to 800 X 600 and 1024 X 768, Today, nearly any color monitor 
can be set to even higher resolutions. Higher settings are nor always better, how- 
ever, because they can cause objects on the screen to appear too small, resulting in 
eyestrain and squinting. Compare the two screens shown in Figure 3 A. 16. Both 
were taken from the same 1 7-inch moniror. The first image is displayed at 640 X 
480 resolution; the second image shows the same screen at 1280 x 1024. 

Refresh Rate 

A monitor's refresh r.iCe is the number of times per second that the electron guns 
scan even- pixel on the screen (see I'irnjrc 3 A. 1 7). Re-fresh rate is important because 
phosphor dots fade quickly after the electron gun charges them with electrons. If 
the screen is not refreshed often enough, it appears to flicker^ and flicker is one of 
the main causes of eyestrain. Refresh rate is measured in IIcHt: jf l*) T or in cycles 
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per second. This means trut it a monitor* refresh rate li 
100 it refreshes its pixels 100 nines every second. 

When purchasing a monitor, look for one with a refresh 
rate o/ 72 Ha or higher. The high refresh rate can heJp you 
avoid eyestrain. Note that some monirors have different 
refresh rates for different rcsohmons. Make sure The re- 
fresh rate is adequate for the resolution you will he using. 

Dot Pitch 

The last critical specification of a color monitor is the dot 
nitth, the distance between [lie like-colored phosphor dots 
oF adjacent pixels, {see Figure 3A.IS|l In other words, if 
you measure the distance between the red dots of two adjacent pixels, you are 
measuring the monitor \ dot pitch. Dot pitch is measured as a fraction of a mil' 
limeter (ramj h and dot pitches can range from . E 5 mm (very fine) to .40 mm or 
higher (coarse \. As a general rule, the smaller the dot pitch, the finer and more de- 
tailed images will appear on the monitor. 

Most expert* agree that, when shopping tor a color monitor, you should look 
for a dot pitch no greater than 0.28 millimeter (,28 mm). That number generally 
applies to 15-inch monitors. Tf you want a larger monitor, look for an even finer 
dor pitch, such as .22 mm orless r 
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Video Cards 

The quality of the images that a monitor can display is defined as much by the 
video card (also called the video controller or the video adapter) as by the mom- 
tot irself. As shown in Figure 3 A. 19, the video controller is an in- 
termediary device between the CPU and the monitor. It contains 
rhe /tdeo-dedtcoted memory and other circuirry necessary to send 
information to the monitor for display on the screen, to most 
1 1 hi: purer*, the video card is n separale device rhat is plumed into 
die mntherhoard. In many newer computers, the video circuitry is 
built directly into the motherboard, eliminating the need tor a 
separate card. 

n the early days of personal computing, PC screens displayed 
only text characters and usually only io one color. These 
displays loot; little processing power because I lie re were 
only 256 possible characters and 2,000 text positions on 
the screen. Rendering each screen required only 4,000 
bytes of data. Today, however, computers are required to 
display high-quality color graphics as well as 
full-motion animations and video. These dis- 
plays require the CPU to send information io 
the video controller about every pise I on the 
screen. At a minimum tcsoluuon of 6'40 x 480, 
there are 307400 pixels to control. If you run your 
(hp magnetic yufcLi travels monitor at 256 colors, each pixel requires one byte of 

from ihe video controller information. Thus, the computer must send 307,200 bytes to 

Id too monrtaL the monitor fur each screen. The screen changes constantly as you 

work— the screen is updated many times each Second, whether any- 
thing on the itiu:: actually changes or not. 

If the user wants more colors or a higher resolution,, the amount of data can be 
much lusher, tor example, for "high color K (24 bits, or 3 bytes, per pixel will ren- 
der millions of colors f at a resolution of 1024 x 769, the computer must send 
2£$f,296 bytes to the monitor for each screen. 
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Hie result of these processing demands is that video con- 
trollers have increased dramatically in power and impor- 
tance. Today's video controllers feature their own built-in 
micropruccsiiors (sec I'igLjrc 3A.20), which trees the CPU 
From [lie burden of making the millions of calculations re- 
quired for displaying graphics. The speed of the video con- 
troller a chip determines, the speed at which the monitor can 
he refreshed. 

Video con [fuller* alio feature their own built-in videu 
RAM, or VRAM (which is separate from the HAM that is 

connected to rhe CPU}. VRAM is lItj nil -ported, meaning t Kji e ,i ran send a screen 
full of data to the monitor and at the same rime receive the next screen full of data 
from the CPU, Today's most sophisticated video controllers, which are fine-tuned 
for multimedia, video, and 3-D graphics* may have as much as 256 MB or more 
of video RAM. 

Ergonomics and Monitors 

As you saw in Chapter 2. a number of health-related issues have been associated 
with computer use. JuKt as too much key boar ding or improper typing technique 
can lead to hand or wrist injuries, too much time at a monitor can endanger your 
eyesight. Protecting your eyesight means choosing the right kind of monitor and 
using it correctly. 

Eyestrain 

Eyestrain is one of the most frequently reported health problems associated with 
computers, but is also one of the most easily avoided. Eyestrain is basically fatigue 
of the eyes, caused by focusing on die same point for too long. When you look ai 
the same object {such a* a monitor) for too lung, the cyc 1 s muscles become strained. 

Think of how your arms would feel if you held them straight out for several 
minutes. Your shoulders and upper amis would soon begin to ache and feel weak; 
eventually you would have to rest your arms, or at least change their position. 
The same kind of thing occurs in eyestrain. 

LxpcrtS- say (bat eyestrain does; not pose joy Jong- term nsks to eyesight, but it 
can lead to headaches. It nku can reduce your prodnctiviTy by nuking ii harder to 
concentrate on your work. 

Luckily, you can tike Several steps to reduce eyestrain when using a computer; 

» Choose a monitor that holds a steady image 

without flickering. The dot pitch should be 

no greater than .28 mm and the refresh rate 

should be at least 72 Hz. 
» Position your monitor so it is 2-2K feet 

away from your eyes, so that rhe screen's 

center Is a little below your eye level. Then 

lilt the screen's face upward about 10 de- 
grees, as shown in Figure 3A.21. This angle 

will enable you to view the monitor comfort- 
ably without bending your neck. If you have 

vision problems rhat require corrective 

lenses, however, ask your optometrist about 

l he best way to position your monitor, 
» Place your monitor where no Eight reflects off 

the screen. If yon oinnot avoid reflccrions, 
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Flat Video Js Anything But 



You may find it hard to believe, but it wasn't too Long ago 
that a full 50 percent of my usable desk space was monopo- 
lized by my PCs monitor. And it wasn't just me. Since the 
first days of the PC computer users have turned to video dis- 
plays to see their work. Unfortunately, video displays are 
large, and big ones are huge. A video display with a 21-inch 
diagonal view was commonly in a case that was about two 
feet square! You Lose desk real estate pretty quickly with 
hardware [ike that, but video monitors had one undeniable 
advantage; They went the only game in town. If you needed 
to use a PC and see what you were doing— always helpful- 
there was no alternative but to place what amounted to an 
overpriced television set smack in the middle of your work- 
space. (In fact, early models of Apple brand personal com- 
outers actually did use television sets as their displays. ) Early 
relocatable PCs weighed in at about 25 pounds, so the suc- 
cess of portable computing relied entirely on the success of 
making components lighter and smaller. Video displays were 
quickly replaced with a variety of panel-type screens. Batter- 
ies weigh more than most anything else, but small batteries 
were drained powerless in as little as 30 minutes by earty flat 
panels. Flat panel screens are also delicate to manufacture, 
and yields— the number of usable products a factory makes 
[as opposed to the total number of a product that it tries to 
make that aren't useable for whatever reason)— were origi- 
nally very low. This kept costs very high, which suppressed 



demand, which discouraged in- 
vestment in cheaper methods, and on and on. 

It was around this rime that the first freestanding flat 
panel displays for desktop PCs were marketed. For a variety 
of reasons— they were generally larger than notebook flat 
panel displays, and so were more expensive and difficult to 
manufacture, and they required a different type of video in- 
terface than was standard on every desktop PC at the 
time — desktop flat panels were priced well out of the reach 
of the average user. It was not at all uncommon for a desk- 
top flat panel to retail for twice what the entire desktop PC 
cost They were, however, sharp and colorful and produced 
clear, vibrant images. Desktop flat panels definitely pos- 
sessed the marketing "Wow!" 1 factor [and they gave you 
your desk back). Demand increased and production technol- 
ogy improved. Slowly, prices began to fall. 

Now, roughly half way through the first decade of the 
twenty-first century, flat panels are everywhere* They re- 
main a bit more expensive than comparably-sired CRT video 
monitors, but that gap continues to shrink, and the so- 
called average PC system usually now includes a fiat panel 
instead of a CRT, As flat-panel displays for television and 
home theatre increase in popularity, technology will con- 
tinue (0 wwmi' AfKi (.iky-, will Conthiu' (it Jjuu. Ah'iicy 
what was once a S 2,000 desktop flat panel now costs less 
than one-third of that. 
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use an antiglare screen ro reduce the reflections on the 
screen (sec Figure 3A.22), 
» Keep your screen clean. 

» Avoid, looking at the monitor for more than 30 minutes 
without raking a break. When raking a break from the 
monitor, focus on ohjeers at several different Stance*. 
It is a good idea try simply close your eyes for a few 
rhinutcs, to jy vc [hem some rest. 

» Do nor let your eyes become dry. If dryness Ls a prob- 
lem, ask your optometrist for advice. 



Electromagnetic Fields 

ElectromagiH tn i:/l«k (I'MF \i are created during the generation, rransmission>and 
use of low-frequency electrical power. These fields esist near power lines, electrical 
appliances, and any piece of equipment that has an electric motor A debate has 
eonhnued tor j.-emrK whether F.MFs can he linked to Lancer. Conclusions vary de- 
pending on the study and criteria used v hut many people remain convinced that 
iiMFs pose a health threat of sonic kind. 
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But flat panels are in no clanger of becoming boring 
technology. Already, people are transitioning from CRT- 
based home tetevtsions to flat-panel screens. A number of 
technologies are sparring for preeminence, and it's likely 
that several types of flat panel will continue to co exist to 
meet the tastes and prfce-poinb of the world market. One 
of the newest developments En the flit-panel world might 
even herald the most significant change in home entertain- 
ment since the introduction of color television, SJiarp Cor- 
poration recently introduced the worlds first notebook 
computer with a true 3D display, (By "true 3D" I mean a 
display that shows images in three dimensions vrithtnit spe- 
cial glasses.) An innovative way of producing the flat panel 
itself (a matter of porptUa, if you're curious) makes it pos- 
sible for Sharp to send a slightly different image to a user's 
left eye than to his or her right eye. When the brain com- 
bines the images, its tricked into perceiving depth. What 
this technology could mean for medical diagnostics, for 
pharmaceutical and genetic research, and for education is 
staggering. What it could mean for entertainment— think 
"3D TV* — is astounding For years, researchers have tried to 
develop practical three-dimensional television, most of 
which was based on dubious holographic processes or re- 
quired cumbersome wired goggles or glasses. Displaying 3D 
Content on this new screen simply requires the user press a 
*3D." 




Already, at least one producer of the very successful 
movies has released their films on DVD, A number 
of major game manufacturers, including the ubiquitous 
Electronic Arts, also have agreed to develop 3D games for 
this new way of seeing. Sharp itself has created a 3D slide 
creator/viewer that allows any user to create 3D images of 
family, friends, and places with an existing digital camera. 

Of course, there is no guarantee that any particular in- 
novation or technology will be the one that gets adopted 
universally and changes major aspects of our lives. There's 
also no publicly available evidence at the time of this writ- 
ing that this system will wort; on the "hying room" scale- as 
a three-dimensional entertainment system for whole fami- 
lies. But Sharp has the distinction of having the first three- 
dimensional video system that is practical convenient, and 
affordable. We may all need to come up with a replacement 
name for "flat panels," That old name just may not seem ap- 
propriate for long. 



F-MKs have an electrical component and a magncTie component. Of the two, 
the magnetic fields raise the health concern because rhey can penetrate many 
kinds of materials. These fields, however, lose strength rapidly ii'Lth distance. To 
reduce your exposure to EMFs, take the following stcpi: 

j? Take frequent breaks away from the 
» Sit at arm's length away from the 
system unit, moniror, and other 

SELF-CHECK - 

Circle lha correct answer fx each quesllon. 

1 A monitor is an example of. tins kind ol device, 
a, processing h, inpu* 

2. ThB back of a morrtor's scfi^n a coated with these, 
i phosphors p r electrons c, 

3. In a plasma display oas is electrified by a grid of these, 
a. electronics h e*clrodes t 



» If possible, use a flat-panel display, 
which dori nui radiate FMFs. 



£ OUtpiit 
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FIGURE 3A.23 




[^■4 projectors, mak* i easy 1u iM^r a 
prestation rjrcrjly hum a oxilwlrjr. So 

it am be *fei«d by a group of peoofe 



For more Information on 
computer fULi projectors, iBfl 
http:/AwwwjmWse.carn/ 
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FIGURE 3A.24 

Sweaters are common features <in 
latex's mullimeiia PCs. Top-of-tfie-flne 
PC audio systems include premium 
saunJ cards and hwsfers, frwrmge 
speakers, and suliwonflers tar sound 
quotty But jtwIs flora steieo salens. 



Data Projectors 

Portable computers have all but replaced old-fashioned slide projectors and over- 
head projectors as the source of presentations. Instead of using 15 -millimeter pho- 
tographic slides or I.J- by 1 1-inch overhead transparencies, more and more 
people a it using software m create colorful slide shows and animated 
presentations. These images can be shown direct I v from the 
computers disk and displayed on the PC's screen nr projected 
On a wall nr large screen. 

To get these presentations onto the "big screen," dat.i 
projectors are becoming increasingly common, (Data projec- 
tors also arc called <iij;itei tight protectors and video projec- 
tors.) A data projector pings into one of the computers ports and 
then projects the video output onto an external surface (see Figure 
3A.2.1). Tliesc small devices weigh only a lew pounds am! can display 
over 16 million colors M high resolution. Many projectors can wort in either stitl- 
video (slide] mode or full-video (animation) mode, and can display output brum a 
VCR tit DVD drive as well as from 1 computer disk. 

Most projectors use LCD technology to create images. (For this reason, these 
devices are sometimes called LCD ptojtrtors,) Like traditional light projectors, 
LCD projectors require the room to be darkened. They display blurry images in 
less'than -optimal lighting conditions. 

Newer models use digital light processing (Ul.l'i technology ro project brighter, 
crisper images. DLP devices use a special microchip called a digital rmcroim'r ror de- 
vice, which actually uses mirrors to control the image display. Unlike LCD-based 
projectors, DLP units can display clear images m normal lighting conditions. 

Sound Systems 

Microphones are now important input devices, and speakers and their associated 
technologies are key output systems (see Figure 3A.24). Today, nearly any new 
u ml ti media-capable PC includes a complete sound system, with a microphone, 
speakers, a sound card, and a CD- ROM or 1>V"["J drive, Sound swenv. ..uc espe- 
cially useful ro people who use their computer to create or use multimedia pro- 
ducts, watch videos or listen to music, or participate in online activities such as 
videoconferences or distance learning. 

The speakers attached to these systems are similar to those you connect to a 
stereo. The only difference is that they arc usually smaller and may contain their 
own amplifiers. < )therwise, they do I he same thing any speaker does: They transfer 
a constantly changing electric current to a magnet, which pushes tbe speaker cone 
back and forth. The moving speaker cone creates pressure \ ill rations in the air — in 
other words, sound (see Figure 3A.25J. 

Sound Cards 

The ilios l complicated part of a computer s sound system is the sound card. A Com- 
puter's sound c.ird is a circuit board that converts Sound from analog to digital 
form, and vice versa* tor recording or playback. A sound card actually has both 
input and output functions (see Figure 3A.26}. If you want to use your computer's 
microphone ro record your voice, for instance, you connecr the microphone ro the 
sound cards input jack. Other audio input devices connect to the sound card as 
well, such as ihe computer's CD-ROM or DVD drive. You may be able to attach 
orher kinds of audio devices to your sound card, such as tape players, record 
players, and others. 



111:1 Chapter 3 



Urheberrechtlich geschutzles Material 



Q : i... [i "' from 

dcartl... 



0 , Js applied to an 
efcclno magnet. 



FIGURE 34 25 



HOI 



ONLINE 



hdi mwtfrtfwrrar.rnon 
h tty:/i' wwuritititrtLCDrrLr' 



lglng magnetic 



^ Tha changing magnetic V 
field pushes a magnet 



0 Tlie moving speaker 
cone creates changes 
In me air pressure, 
which fua brain 
interprets as sound 



As ym learned in Chapter 2, the sound card accepts sound input I from a 
mkrophoneorodn-r device I m The form of an.itoj; sound waves. Yum cm chink ot 
analog signals as fluctuations in the intensity of afl ctcctrica! current 
sound card measures those signals and converts them into a digital U 
mat, which the computer can tise. 

To play Kick an din. the sound card reverses the: process. 
Tls.it is, it Ir.Lnskilfs diyiu! soonds irtm ihe elrclric iiirreiH 
that is sent to the spe a k erv h whic h are con nccted to the ca rds 
output jacks, 

Wit It | he appropriate software, you i.uk do ill tick mi ire 
than simply record and play hack digitized sound [see tigure .?A. 
editing programs provide a niiniaturc sound stud it allowing 
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Call of the Wild: Bioacoustic Research 



Using high-tech hardware and software to 'bug" the Earth s 
wild places from the African savannah to the ocean Floor, 
scientists are gaining a better understanding of the secret 
Lives of animals. Bioacousties Research gives scientists and 
researchers new insight into animal biodiversity by record- 
ing animal vocalisation. This valuable statistical informa- 
tion yields a wealth af data about the health and behavior 
of indigenous animal populations. 

Those listening to the calls of the wild hear sounds rang- 
ing from clicks and rumbles to squawks and whines., as they 
try to interpret and analyze the sounds the creatures they 
study make. These Bioacoustio Researchers use sound to 
understand everything from the spawning habits of fish to 
the migratory path of herons to the social behaviors of 
humpback whales. 

TV &10.VT i:-.: Research Program {BRP) at Cornell Uni- 
versity is one of the world's leading Bioacoustics programs. 
The computer software, techniques, and equipment devel- 
oped at BRP for recording and analyzing sounds are used by 
scientists both at Cornell and around the world to study an- 
imal communication. 



One of the key tools used by the Cornell team fs an 
ARU— an autonomous acoustic recording device— which 
consists of a microphone (or hydrophone}, amplifier, fre- 
quency filter, programmable computer, and specially devel- 
oped software that scheduler records, and stores the 
acoustic data. The crucial features of the ARU are its small 
size, low power consumption, and large storage capacity (an 
ARU can collect up to BO gigabytes of digital recordings). 

One exciting application of the technology is the ongo- 
ing study of whale communication, BRP has several projects 
underway recording ocean sounds in locations ranging from 
Southern California to the North Atlantic to the southern 
ocean. 5ubjects include the study of Blue., finback Bow- 
head, Minke, Humpback, and the highly endangered North 
Atlantic Right whale. 

for the collection of whale sounds, researchers use a 
special ARU device, calLed a "pop-up," for undersea deploy- 
ment. The pop-up is carried out to sea by ship or small boat 
and released, sinking to the ocean floor, where it hovers 
like a balLoon tied to a brick, It contains a computer micro- 
processor, enough hard disks for up to six months of data 



sound wave and edit it. In the editing, yon can cut bits, of sound, copy rhcin, .litd 
amplify tin: parts you wjhI to bear more loudly; nut out htadc; and create many 
exotic audio effects. 



FIGURE 3A.28 



Headphones and Headsets 

Many computer users prefer listening to audio through headphones or a headset, 
rather than using speakers. These devives art helpful when using portable com- 
puters, which do not have very high-quality speakers* or when playing audio 
mighf disturh other people. 

Headphone* include a pair of speak- 
er!, which are attached ro an adjustable 
strap char can he custom-fitted to the 
wearer's head (see Figure iA,2tf). To- 
day, even inexpensive headphones 
4 such as those that come with portable 
CB players,) have reasonably high- 
quality speakers, are tij;!i f weigh t , and 
;lre Comfortable to wear. Nearly Any set 
of standard headphones can he plugged 
into the output jack of a computer's, 
sound card, as long as they have a 
**mini" stereo plugr For headphones 
equipped with larger plugs* adapters 
ire available, 
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storage,, acoustic communications circuitry, and batteries, 
all sealed in a single 17-inch glass sphere. An externa! 
hydrophone is connected to the internal electronics through 
a waterproof connector. At the conclusion of a mission, the 



sphere separates itself from its anchor and "pops up" to the 
surface where \X is recovered. Scientists then extract the 
data and; process it to quantify ocean noises, detect endan- 
gered species, and describe the densities and distributions 
of different whale s penes. 

Gack on land, the computer workstation used by Cornell 
is powered by RAVEN, a software application for the digital 
acquisition, visualization, measurement, manipulation, and 
analysis of sound. RAVEN was developed by BRP with sup- 
port from the National Science Foundation to provide a low- 
cost, user-friendly research and teaching environment 
tailored to the needs of biologists wording with acoustic 
signals. 

Together, this combination of technologies have given 
scientists some of "the best profiles of any endangered 
species yet," according to BRP, 



A rkadsd includes one or two speakers and a microphone* all mounted to ;tn 
adjustable headstrap. The headset's microphone pEujjs into the sound card's 
microphone input, and the npc.ifccrs connect h> flu- mhimJ -;An]\ hp^ikcr j..Kk. 
Headher* replace both rename microphones and spe.iker* ninl .ire ii^-ehi! Mr 
speeeh-recopurimi applications, «ir when nsme, rhc computer ro make phone calU 
or participate in videoconferenccii. 
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Review 



5? Computer monitors are roughly divided into two categories: CRT and flat-paneE 
displays. 

>i Monitors also can be categorized by the number of cotors they display. Monitors are 

usually monochrome, grayscale, or color. 
^ A CRT monitor uses an electron gun that systematically aims a beam of electrons at 

every pixel on the screen. 
» Most LCD displays are either active matrix or passive matrix 
» When purchasing a monitor, you should consider its size, resolution, refresh rate, and 

dot pitch. 

» The video controller is an interface between the monitor and the CPU. The video con- 
troller determines many aspects of a monitor's performance; for example, the video 
controller lets you select a resolution or set the number of colors to display. 

» The video controller contains its own on-board processor and memory, called video 
RAM, 

» A digital light projector is a portable light projector that connects to a PC This type 
of projector is rapidly replacing traditional slide projectors and overhead projectors 
as a mean* tor displaying presentations, 

» Harry digital Light projectors provide the same resolutions and color Levels as high- 
quality monitors, but they project the image on a Large screen, 

» The newest projector use digital light processing to project bright crisp images. A 
DLP projector uses a special microchip that contains tiny minors to produce images. 

» Multimedia PCs generally come with sound systems, which include a sound card and 
speakers 

v The sound card translates digital signals into analog signals that drive the speakers* 
w Many people prefer to listen to audio output through headphones or a headset in- 
stead of using speakers. 



Key Terms 



active matrix 1CD, 92 

antiglare screen, 98 

cathode ray tube [CRT) r 88 

color monitor, B9 

data projector, 100 

digital light processing (OLP), 100 

dot pitch, 9o 

dual-scan LCD, 92 

electroluminescent display {E1D), 92 
electro magnetic field (EMF), 9B 
eyestrain, 97 
flat-panet display, 88 



grayscale monitor, S3 
headphone^ 102 
headset 103 
Hertz (Hz), 95 

liquid crystal display {LCD}, 91 
monochrome monitor, £8 
page-white display, 92 
paper-white display, 92 
passive matrix LCD, 92 
pixel, 89 

plasma display, 92 
refresh Tate, 95 



resolution, 94 
shadow mask r 90 
sound card, 100 
submarining, 9£ 
Super VGA [SVGA), 95 
thin-film transistor fTFT), g? 
video cardj 96 

Video Graphics Array (VGA), 95 
video (MM [VRAM), 97 
viewing angle, 91 
viewing area, 94 
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Key Term Quiz : : 

Complete each statement by writing one of the terms Listed, under K«y Terms in each blank, 

1, Standard computer monitors, work toy using a large vacuum tube, which is called a(n) 

2, In a CRT monitor, the electron gun can focus on as small as a single phosphor dot. 

3, In a CRT monitor, the boles in the align the electron beams so they precisely strike the phosphor dots, 



4. The most common type of flat-pa net monitor is the 

5. One disadvantage of LCD monitors is that they don't refresh very quickly. 



6. In active matrix displays that use - 



., technology, each pixel has multiple transistors. 



7. The portion of a monitor that actually displays images is called the 

6, VGA and SVGA are standards for monitor . 

9, In most computers, a device called the sends information to the monitor for display on the screen. 

10, Afn) lets you display data on a big screen, directly from the computer's disk. 

Multiple Choice : 

Circle the word or phrase that oest completes each statement. 

1 . Which type of monitor is most commonly used with portable computers? 

a> cathode ray tube b. monochrome c, flat-panel display d. data projector 

2. This type oF monitor can display only one color, such as white, against a black background. 

a, grayscale b. monochrome c. color fL SVGA 

3. In a CRT monitor, this component helps the electron gun aim its beam at the screen's phosphor dots- 

a. magnetic coil b. magnetic field c. magnetic switch d. magnetic tube 

4. An LCD monitor uses crystals that become opaque when [5 applied. 

0. pressure b. Force c. phosphor d. electricity 

5. Most passive matrix LCD monitors now use technology. 

1. thin-film b. active matrix c, dual-scan d flat-panel 

6. Document designers sometimes use a special type of monitor called a display. 



a. CRT b. paper-white 
7- Resolution is determined by the computer's 



0. TFT 



■1. monitor 
A monitor's _ 



b. video controller 

is measured in Hertz {Hi). 

a. refresh rate b. speed 

9. The Video Graphics Array (VGA) resolution standard is _ 
a. 640 x 4&0 b. 800 * oOO 



resolution 
pixels. 



c. 1024 x 76S 

10. When you choose a monitor look for one with a dot pitch that is no greater than 
»♦ .18 mm b. .2S mm c, .38 mm 



d, electroluminescent 
d. system unit 
d. viewable area 
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Review 



Review 



Questions 



In your awn wards, briefly answer the following questions 

1 r There are two basic types of monitors used with PCs, List them. 

2. How does a tutor CRT monitor piodute images on the *cr«n? 

3. what are two disadvantage* of CRT monitors, compared to flat-panel displays? 

4. What are two disadvantages of LCD monitors, compared to CRT monitors? 

5. Ho™ does a plasma display monitor work? 

6. List the four factors you should consider when comparing monitors, 

7. As it relates to monitors, what does the term 'resolution* refer to? 

8. What is dot pitch? 

3, How should you position your monitor, if y&u want to avoid eyestrain? 

10. How does digital light processing <QLP) technology work? 

Lesson Labs 

Complete the following exercises as directed by your instructor. 

1. Examine your computer's monitor. First, look ait the- monitor attached to your computer. What brand and model is it? 
What other information can you get from the monitor by Looking at its exterior? (Remember to took at the back-} 
Next, measure the monitor. What is the diagonal measurement of the monitor's front side? What is the viewing area H 
measured diagonally? Visit the manufacturer's We-h site and set if you can find any additional information about your 
specific monitor. 

2. If your PC has speaVers attached to it, you tan easily check or change the speaker volume. Move the mouse pointer 
to the Windows taskbar. Look for a small icon that looks like a speaker. If you see such an icon, dick it, (If not, ajk 
your instructor for assistance.) A small volume control will appear on the screen. You can use the mouse to drag the 
volume control up or down to change the volume setting, ot select the Mute checkbox to silence the sound system. 
Click anywhere outside the volume contfol to close it. 
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Overview: Putting Digital Content in Your Hands 

Most computer users can'1 imagine working, without a prinrer. Moni- 
tors and sound systems let you see and tear your worki but printers 
give you soilKtkini: yon <.an in in.lt, Larry, Jiid share Willi other*. Printed 
documents arc essential in must workplaces, where people rnusJ ^h.irr 
rcpnrrs, hndpets, mcmnv and uther types of information. 

Over the past decade, the variety uf available printing, tk v ills has im- 
ploded; hnvvever, three types 6f printers have become the most popular: 
dor matrix* ink jct T and Laser. Within those three groups* consumers 
have hundreds of opiions. ranging widely in price and features. Several 
nther types of special printing devices are available for users with spe- 
cial needs, such as larpc lormat printouts ur images with extremely ac- 
curate color and hitOi resolution. 

This lesson introduces you to the basics of hard -copy output devices 
You will (cam about the most common types ot printers and sec how 
each creates an image uu p.tjvr. You will learn the criteria tor evaluat- 
ing different primers and examine some of the speciafi7ed printing de- 
vices designed lor professional use. 




OBJECTIVES t! 

>■■ List the three mast commonly 
used types of printers. 
List the four criteria you should 
consider when evaluating 
printers. 

>; Describe how a dot matrix printer 
creates an image on a page. 

>: Explain how an ink jet printer 
creates an image on a page. 
Explain how a laser printer 
creates an image on a page* 
List four types of high 'quality 
printing devices commonly used 



Commonly Used Printers 



30. % 



norma] printers, many ftairDrur. 
typewrites tan ba DornaDad Ed a K 
□ .1 M.tU by :il 'Lx. nt. ": ■.!-.:! i 
latere ar memos Tt»s ar ranswiief • 
wvka well fAm Vie. user dew not »«ad 
many {Jlterenr forte tr urnstrjg flfiuons M 
1d p'lnL a hg) i wAjine if doewn bnb 



Mary people Ifitrft ttot matni pi 
rjteoleSfl. to jt ores* pmturs am 
widely sdd sxj used. They are 
irtttpernrrt Cornpir«(1 10 Othfn 
pr kites and while Ihej are IKS i 
smicd In pn'ritirEj ^ar/iics, rpoA 
rr=al)i> UN Hers fan produce likjrm 
lest dKiinvrts. Ufa etrwr typos tit 
Irnpatl jifinleis, ttot majru; printers 
be ind with carton copy ara croc- 
kinds (it «py Irrim 
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Kevides die monitor, the (idler ii1tr>ur[;itu iswT['»«[ devke is <he primer. Generally, 
printers fall into two catcguricSL impact in J nonimpact, An impact primer creates 
AH iinafje by Using pins or rummers to press an inked ribbon against the paper A 
simple example fin Unpad primer in a typewriter, which uses sm.ill hammers to 
strike rhc rihhon. Haeh hammer is cm bussed wlrh the shape of a letter number, or 
symbol; that shape is transferred through I he inked ribbon onto the paper, creat- 
ing a printed character. 

Although it is seldom done today, many modern eleerric rypewriters can be 
connected to a PC and used as a letter-quality printer (see Figure 3BVI). As a 
printer* however; even a good typewriter is slow and limited in the kinds of docu- 
ments ir Can produce. The most commun type of impact printer is the dot matrix 
prim in iscc ligurc Vb.ZL Other types of impact printers are line printers and band 
printers. 

Nonimpact primer* use other means to create an image. Ink jet printers* fur ex- 
ample, use ti ny no/zles 10 spray droplets of ink onto the page. Uiser printer* work 
like piiotoCnpiLTS, using heat to bond sn i croscopic particles ol dry tuner to specific 
part* of die page (sec RgUrc 

In the early years of computing, dot matrix printers were the most commonly 
used printing devices. They are not as prevalent nsiw, although dot matrix print- 
era are Mill popular in business and academic settings beet use [bee are rvlarivdy 
fast and inexpensive to operate, and 
they do a good \uh of printing text and 
simple graphics. Ink jet printers now 
offer much higher quality for about 
the same price, and rhey have become 
mure pnpular than dol matrix printers 

in homes and small businesses-, Laser 
printers are alsu popular in humcs and 
businesses, but they arc more expen- 
sive to buy and operate than either ink 
jet or dor matrix devices. 

Dot Matrix Printers 

lint matrix printers are commonly 
used in workplaces where physical im- 
pact with the paper is important, such 
as when the user is priming to earhnn- 
copy or pressure- sensitive forms. 
These printers can produce sheets of 
plain text very quickly. 
They also are used to 
prim ner\ wide sheets, as 

data processing depart- 
ments often use when 
generating large reports 
with wide columns of in- 
formation. 

A dot matrix printer 
creates an image by using 
a medium" sm called a 
print head, which con- 
tains a chisrer (or najJrf-tJ 
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ut slimt piil^ arranged iii tult: at muretulu niiv 1 In re- 
ceiving instruction* from the PC, the printer can push, any 
of the pins out in any combination. By pushing out pins 
in various combinations, the print head tan create al- 
phanumeric characters (see Figures „]B.4 an J 

When pushed out from I he cluster, the protruding pins 1 
ends strike a ribbon, which is held in place between the 
print head and the paper When the pins strike the ribbon, 
[hey press ink from the ribbon onto the paper. 

The more pins that a print head contains, the higher 
the printer's resolution. The lowest- resolution dot matrix 
primers have only nine pins; rhc Irishes we&olution print- 
ers hive 24 pins. 

The speed of dm matrix printers is measured in char ■ 
aca-rs per second (eps). The slowest dot matrix printers 
create 50 to 7U characters per second; the fastest print more than 50U cps. 

Although dui matrix printers, ate not commonly used in homes, they arc still 
widely used in business, as are other types of impact printers^ 

» Line LVinters. A line printer is a special type of impact printer. It works [ike a 
dot matrix printer hut uses a special wide print head that can print an entire 
line of text at one rime (see Figure 3B.o). Line printers do nor offer high res- 
olution but arc mcredjbly last; the fastest can print 3,00m lines of text per 
minute. 

» Band Printers A band printer features a totaling band embossed with 

alphanumeric characters. To print a character, the machine rotates the hand 
to the desired charades rhen a small hammer raps the hand t 
pressing the character against a ribbon. Although this sounds q 00 °q 
lib- :i slow prrjces*, hnnd printers are very fast and very robust. q q 




FIGURE 3B.3 



Depending on the character set uscd> a good-quality hand 
printer can generate 2,000 lines of text per minute. 
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Laser ^nrfltrs produce lh$ iiiahest- 
quattv text outrxiL as well as vettics. 
Laser onntc-fs ana common^ land in 
business settings «nere many people 
mjed 1d print ijoeujTiaitS- Saprusticated 
hfln-vctime laser prfrsers are {ton 
connected to neftverte and hanc*o 
printing taste tar large* wnrkjrtn.tr> 



FIGURE 3B.4 



A cue n strin prirtcir forms a character by 
tmlflp a series nldrts. 




1 In a 9-pin print head, the pins 
ara aligned In a single row. 

In a 24-pin print head, the pins 
are "stjgcpifci* in two rCwS 
r Ims. enables hi ta print over- 
lapping dots,, creatine, Finer 
cJiaracters and lines. 

The bottom pins are used far 
(he pontons af lowercase letters 
that extend helm fte line, such 




Di r L\~'ian al pnni hold 



for mom tnf amr-ation on dot 
mwlrm pritrturu vlsll 
hnpiWMww.mhlns.cDnii' 



FIGURE 3B.5 



l-fcw a rJ0! Tnartt p»inl»r creates fin 
image 
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i ne pnntm use a speceJ wde ptlnt 
head Id prinl an mtlra llm of text a! ore 



Ink Jet Printers 

Ink jet pri m cr\ create an image directly tin the paper by spraying ink 
through tiny nozzles (sec Figure 3B.7). The popularity nf ink jet printers 
jumped around 1990 when the speed and quality improved and prices 
plummeted. Today, good ink jet printers, are available for less than Si 00. 
These models typically attain print resolutions of at least 300 dots per 
mJi. Thou name nludrk l,ul print from two to tour pases per minute 
{only slightly slower than the slowest laser printers |. 

Compared to laser printers, the operating cost of an ink jet printer is 
relatively low. Expensive maintenance is rare, and the only part that 
needs routine replacement is the ink cartridge, which ranges in price 
from S20 to S3J. Many ink jet printers use one cartridge for color 
printing and a separate black-only cartridge for black-and-white print- 
ing. This feature saves money by reserving colored ink only for color 
printing. 

Color ink jet printers have four ink nozzles: cyan [blue}, magenta 
(rrd)> yellow, and black. For this reason, they are sometimes referred to as CMYK 
printers, or as using the CMYK color process. These four colors are used in al- 
most all color printing because it is possible to combine them to create any color. 
MoricL 1 thnr itie colors an 1 di Iterant (ram die primary add i rive colors {red, green, 
and blue] used in monitors. Printed color is the result of light bouncing off the 
paper, not color transmitted directly from a light source. Consequently, cyan, ma- 
genta, ycllnw, and hlack are sometimes called subtracrive colors and enlor print- 
ing is sometimes called four-color printing. When used with special printing 
paper, many Jrtk jet printers can produce phuto-uuality images. For [his reasnn, 
they are often used to print pictures taken with a digital camera. 
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Laser Printers 

Laser printer* arc more expensive than ink jet printers, their print quality is 
higher, and most are fa&ter. As rheir name implies, a laser is The heart of these 
printers. A CPU and memory are built into the printer to interpret the data that it 
receives from the computer and to control the laser. The Jesuit is a complicated 
piece of equipment that uses technology similar to that in photocopiers. Figure 
shows how a laser printer worki. The quality and speed of laser printers 
make them ideal for office environments, where several users (.an easily share the 
same printer via a network. 

Just as the electron ^un in a monitor can target any pixel, [he laser in a laser 
printer cm aim at any point on a drum, c rearing an electrical charge- Toner, 
which is composed of tiny particles of ink h sticks to rhe drum in the places The 
Inner has eharRcd. "['lien, with pressure and heat, the roner is transferred, off the 
drum onto the paper, The amount of memory that laser pi inters contain deter- 
mines the speed at which documents are printed. 

A color laser printer worki like a single color model, except that the process is 
repeated four times and a different toner colot is used for each pass, The four col- 
ors used are the same as in the color Ink jet printers r cvaru magenta, yellow, jind 
black. 

Single-color {black) laser printers typically can produce between 4 and 16 
pages of text a minute. If you are printing graphics, the output can he a great deal 
slower. The most common laser printers have resolutions of 300 or 600 dpi, both 
horizontally and vertically, bur some high -end models have resolutions of 1,200 
or i,KO0 dpi. The printing industry stipulates a resolution of at least 1 .200 dpi for 
top-quality professional printing. It is difficulr to detect the difference her ween 
rest printed at 600 dpi and at 1,200 dpi; the higher resolution is most noticeable 
in ejaphics reproduction such as photographs and artwork; 

Laser printers start at about Si 50, and the price increases dramatically ahmg 
with speed and resolution. Color laser printers are considerably more expensive 
than single-color printers, In addition, laser printers require new toner cartridges, 
after a few thousand pages, and toner cartridges can cost anywhere front $40 to 
S200. 
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AU-in-One Peripherals 

Several printer makers now use ink jet or laser printers as the basis for 
,i;J-ir>-t>n< peripherals (see Figure 3fl,9). These devices enmhine printing 
capabilities with scanning photoenpyins,, and faxing capabilities. 
Sinall, lightweight, and easy to use, all-in-one device* are popular in 
home offices and small businesses,, am wig users who cannot afford 
to buy several p ru tcssional -quality devices for these tasks. 
All-in-one peripherals are available in black -and-while :ind uibr 
models, at prices as low as 5200. Laser-based models are significantly 
m[]re expensive than ink jel models, especially whert color printing is 
required. 



Comparing Printers 

When you arc read} 1 to buy a printer, you must consider how you plan to use it. 
Do you need to prim only tew, or arc graphics capabilities also important? Do 
you need to print in color? Will you need to print a wide variety of fonts in many 
sines? I How quickly do you wane your documents ta be printed? 
When evaluating printers, four additional criteria! arc important: 

» Image Quality. Image quality, also knnwu as print resolution* is usually mea- 
sured in dors per inch 4 dpi). The more dots per inch a printer can produce, 
the higher its image quality, tor example, most medium-quality ink jet and 
laser printers can print 300 or 6G0 dots per inch, which is fine for most daity 
husiness applications. If a printer's resolution is 600 dpi, this means it can 
print 600 columns of dots and 600 rows of dots in each square inch of the 
page, a total of 360,000 dots (600 X 600 = 360,000) per inch, as shown in 
Figure 415,10, Professional-qualify printers, used for crearing colorful presen- 
tations, posters, or renderings, offer resolutions of 1,800 dpi or even higher, 

» Speed. Primer speed is measured in the number of pages per minute (ppm I 
the device can print. (As you learned earlier, however, the speed ot dot ma- 
trix printers is measured in characters per second.) Most printers have differ- 
ent pino rating tex< aikl Li a i o because jiraphks pent-rally cake longer 
fn print. As print speed goes up, so does cost. Must ccmsuiucr-lcvcl laser 
printers offer print speeds of 6 or 8 ppm, but high-volume professional laser 
printers can exceed 50 ppm. 

» Initial Cost. The cose of new printers has fallen dramatically in recent years, 
while their capabilities and speed have improved just as dramatically. It is 
possible to buy a good-quality ink jci printer for personal use for less than 
$100; low-end laser printers can be found for less than 5200, Professional- 
quality, high-output systems can range in price from Si, 000 to tens of tbou- 
vimk li r tliilLirs. Coltir printers, always cost more than black -,md-white 
printers., and this is especially true of laser printers. 
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Cost of Operation. The cost of ink 
of toner and maintenance varies 
with the type of printer (See Figure 
."5 ft, 1 I). Manv different [ypeh. of 
printer p;ipcrjirc available, too, 
and the efmice can affect the cust 

of opera rion, Luw-quality recycled 
:m ;■: r, for exan Ipli . is fine tor 
printing Jrjft-qujlitv documents 
arid costs I-l- ss than a peiliiy pet 
sheet. Glossy, thick,, photo-quality 
stock,, used fur prni Lull, phu- 
togt aphs h tan cost several dollars 
per sheet depending on size. 



SELF-CHECK :: 

Circle the correct answer Tor each question. 

1> When rjBcussing printers, image quality is al&G known as this, 
a. output b, -in c ppm 

2, In a Oat matrix pnnter, this component contains a differ (Or mairttf at pins. 
& print head ti. cartridge c drum 

3. A laser printer 's epeed is measured in , 



a. cps 



h. ppm 



c dpi 



High-Quality Printers 

Although most offices and homes use 
ink jet or laser printers, orhet types of 
printers are used for special purposes. 
These printers are often used by puh- 
Lishcrs and small prinr shops to create 
high -quality output, especially colot 
output. The In Kt type discussed in this; 
section^ rfte plotter, is designed specif' 
ically for printing large-format con- 
struction and engineering documents. 



Photo Printers 

With digital cameras and scanners be- 
coming increasingly popular, users 
want to he able to print the images 
they create or scan. ^ r hilc the average 
color inL jet or laser printer can han- 
dle dug i"b satufraorily, many peo- 
ple arc investing in special phum 
jirmEtr> I sec Figure 311. f2l. Many 
photo printers use ink jet [echimlogy, 
hur a :• ■•■ use dye-sublimation tech- 
nology. The best photo printers can 
creare images that look nearly as 
good as a photograph prinred using 
trad i donal methods. 

Photo printers work slowly; some 
c.i n m k c two ro row r mm utl-s tr> create 
a printout. Several models create 
prints no larger oSan a standard 4 K 
6-inch snapshot, although newer 
photo printers can produce S X 10- 
inch or even 1 L x 14-inch prints. 
Many larger- forma r photo printers 
can print multiple images on a single 
sheet of paper (see Figure 3o.U]. 
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The Care and Feeding of Printers 



Whether you own a $50 dot math* printer <jr a 55,000 color 
laser printer, you want to get the most from your invest- 
ment Although today's printers are much more durable than 
those of a decade ago r they still wort better and last longer 
if they are property maintained. Luckily, most consumer- 
grade printers are easy to take care of. Here are some tips 
that will help you get years of service front your printer, no Cleaning a Printer 
matter what kind of device it is. 



through the printer. This keeps down dust and avoids over- 
heating. Avoid crowding objects (such as stacks of books or 
bones) around the printer, or you may block air flow. Mever 
stack anything on top of a printer; the weight can cause 
malfunctions. 



Getting Baste Information 

When maintaining your printer, the best place to start is the 
owner's manual. Check it for specific instruction; on setting 
up r cleaning, clearing out paper jams, replacing components, 
and other maintenance- related tasks. You may be able to 
find these instructions on the manufacturer's Web site. 

Always unplug your printer and let it cool down com- 
pletely before doing any maintenance or cleaning. All 
printers— especially units that are used a lot— get hot in- 
side, possibly hot enough to bum you. To avoid shock, dis- 
connect the printer's cables from your computer or network. 
Also, be sure to remove the papeT from the printer before 
working on it 

Positioning a Printer 

Make sutc your printer has room to breathe. This means set- 
ting up so there is space around it, to allow air to flow 



Printers usually don't require: heavy cleaning, but paper dust 
and airborne particles can collect inside a printer, adding to 
heat build-up and leading to mechanical problems. You can 
clean the outside surfaces of most printers with a dry or 
damp cloth, but don't use solvents or spray cleaners, which 
may be harmful to some printer parts. 

To clean the inside of the printer, open it up and remove 
all paper. Remove the toner cartridge, ink cartridges, or rib- 
bon as your owner's manual directs. Use a Lint-free doth or 
swabs to gently remove built-up dust and dirt. Do not use a 
wet cloth, and never spray any land of liquid cleaner into 
your printer unless the manufacturer recommends doing so. 

If the printer has a great deal of dust built up inside, you 
tan use a vacuum cleaner with a narrow nozzle to pull out 
the dust. If dust appears to be stuck or is embedded in tiny 
spaces, use a can of compressed air to blast it locse r then 
vacuum it out. 
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Because ink jrt photo printers spray asj much ink an the pa- 
per, it can take several minutes tor a printout tu dry, so smear- 
ing can be a problem. Still, these printers give digital 
photography enthusiasts a way to print and display their pho- 
tus in hard -copy form. Photo primers range in price from 
$2(J0 ro more than S5CHI, and the cost per print ranges from a 
few.' cents to a dollar {s^i'cral times more expensive rhan tradi- 
tional film processing). 

One advantage of the newest phuto printers is thai they' do 
not need a computer. These photo printers feature slots *or 
mcmury cards, used by mam- digital cameras I see Figure 
.IB. 14). Instead of connecting the printer to a computer, the 
user can simply remove the memory card, fmm the eamera 
and plug it into the printer. Some photo printers can connect directly to a camera 
by a table or even by an infrared connection. 

Therm a I- Wax Printers 

I liL-nujI-wax printer* are used primarily for presentation graphics and handouts. 
They create hold colors and have a low per-rMgc cost for printouts with heavy 
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Dealing with Paper Jams 

For years, paper jams have been the scourge of computer 
users. They strike at the worst times, and can take a Long 
time to clear out, The hest way to solve this problem is to 
prevent it 

» Make sure your paper is compatible with your printer. 
Some inkjet printers, for example, do not work well with 
thick, glossy paper. Check your manual to see what 
weights and sizes of paper will work best with your 
printer. 

» Set the printer on an even,, level surface. Tilting can en- 
courage paper jams. 

Don't overfill the paper tray. Paper must he flat and able 
to slide freely through the mechanism. If the tray is 
crammed with paper, the sheets may be buckled or 
stuffed in too tightly to move. 

If you experience a papeT jam, see your owner's manual for 
instructions on clearing it. If paper jams are a common 
problem, contact the manufacturer for help. 

Maintaining Your Drivers 

Printers use special programs, called dri ve rs, which enable 
them to communicate and exchange data with your Ft and 
programs. If you use Windows 93, He, NT, 2000, crXP. then 




there's a good chance that your printer's driver is built into 
the operating system. If not, you can install your printer's 
driver from the disk that comes with the printer. 

Printer makers sometimes release updated versions of 
their printers' drivers, and if s a good idea to make sure that 
you are using the most current driver. To check for updated 
drivers, visit the manufacturer's Web site. If you use Mi- 
crosoft's Windows Update service, your updated drivers may 
be available there. For more information on Window Up- 
date, visit http;//window5update, microsoft com. 



color requirements, such as posters or book 
covers. The process creates vivid colors be- 
cause the inks do not bleed into each other 
or soak the sped ally coated paper. Therma l- 
wax printers operate with a ribhon coated 
with panels of colored wax that melts and 
adheres, to plain paper as colored dots when 
passed over a focused heat source, 

Dye-Sublimation Printers 

Deskmp publishers and graphic arrisis grr 
realistic quality and color for photo images 
using dyc-sLihltisuiliiMi (Uac-mjM piiriScF\ 
{see Figure 3B.15). In dye-sublimnrion tech- 
nology, .1 ribbon containing panels of color 
is moved across a focused heat source capa- 
ble of subtle temperature variations. The 
heated dyes evaporate from the- ribbon and 
diffuse on, special I y coated paper or a neither 
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Computers In Your Career 



Computer Training Specialist 



Not everyone i s proficient with com puters, and not every- 
one wants to be. It's 10 ten Koenig's job to make sure that 
the students she's working with leave her classroom not 
only mare knowledgeable about computers, but also more 
confident In their ability to use them In dally Life. 

"Once in a while I'll nee a student who is afraid to touch 
the computer, for fear that he or she may delete files or 
mess something up/ says Koertig, a computer training spe- 
cie list in the Professional and Community Education area of 
Bowling Green State University's Continuing ft Extended Ed- 
ucation program located in Bowling Green r Ohio, "It's very 
rewarding when that same person walks out of my class- 
loom feeling much more comfortable using technology* 

A graduate of Bowling Green State University, Koenig 
earned her degree In business education and is a certified 
Microsoft Office User Specialist (MOUS). She began her ca- 
reer teaching a sole computer class., and Later became a 
full-time instructor. Koenig spends her time teaching both 



day and everting classes of university faculty/staff and 
other adult students on how to use computers and specific 
applications like Microsoft Excel and Microsoft Word. Along 
the way, she's mastered applications such as HTML for Web 
site building and university-specific programs, such as a 
calendar-scheduling application used try faculty and staff. 

Koenig sees future opportunities for computer trainer; « 
good P based on how integrated computer*, are in our every- 
day lives, "Its amazing just how many people know nothing 
about computers, even though they've been around for so 
long,' says Koenig, who is continually updating her own 
skills to meet her students' needs, 

A successful trainer needs a strong background in gen- 
eral computer hardware and software. This means that a 
trainer should have a solid understanding of how a com- 
puter system functions and a mastery of cunent operating 
systems and common application software. 



material, where they form areas; or different colors, line variation* in color are re- 
late*! to the intensity of the heat applied. Dye-sub printers create extremely sharp 
images,, hut they Jre stow and Costly. The special paper they require can make the 
pcr-page Cost as. high a& S3 to $4. 

Plotters 

A plotter is. a special kind of output device. It is like a printer because it produces, 
images on paper, hnr rhe piorrer is typically used to prinr targe- lormar images, 
such as construction drawings c reared by an architect. 

Early plotters were bulky, mechanical devices that used robotic arms, which Lit- 
erally drew the image on a piece of paper. Table plotters (or flatbed plotters) uv: 
twt] robotic arms T each of which holds a set of colored ink pens* felt pens, or pen- 
cils. The two anus, work in concert, operating at riejit angles as (hey draw on .1 
stationary piece of paper. In addition to being complex and large [sasille are almost 
as big as. a billiard table], table plotters arc notoriously slow; 

a large, complicated drawing can cake 



: : figure 3B>ie 
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Often, trainers must get additional instruction or certifi- 
cation if they want to teach others to use certain programs. 
Companies such as Microsoft and Oracle, for example, offer 
trainer-certification programs that ensure employers that a 
trainer has mastered certain products and is qualified to 
teach others hovr to use them. 

The pay scale for computer training specialists covers a 
wide range. Freelance trainers r (or instance, may charge an 
hourly rate (ranging from 1Z5 to 150, or higher), which 
goes up with the complexity of the programs being taught. 
The annual salary for full-time trainers can start out in the 
118,000 to S30,QQQ range, but can go up with experience 
and expertise. Top-level trainers (who teach other trainer? 
and develop training courses or materials} can earn £50.000 
per year of more. 




A variation on rhc ruble plotter i« the roller plotter false* known as the drum 
plotter), which uses, only one drawing arm bur moves the paper instead of hold- 
ing it flat and stationary (see Figure 30.16). The drawing arm moves aide to side 
as rhc paper is rolled back and forth through rhc roller. Working together tlic arm 
and roller can draw perfect circles and other geometric shapes, as well as lines of 
different wciglsr^and colors 

In recent years, mechanical plotters have been displaced by thermal, electro' 
static, and ink jet plotters, as well as large- format dye-sub printers. These devices, 
which also produce large-sisEC drawings, are faster and cheaper to use rhan their 
mechanical cnunierpairs. They also can produce hdl-coJor renderings as well as. 
geometric line drawing, ntnkinn, [hem more Likens I ill an standard mechnnic^l 

plotters (see Figure 3B.17). 
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Review 



>i Printers fall into two general categories: impact and nonimpact 

» Impact printers create an image on paper by using a device to strike an inked rib- 
bon, pressing ink from the ribbon onto the paper. Nonimpact printers use various 
methods to place ink on the page, 

» When evaluating printers for purchase, you should consider (our criteria; image qual- 
ity speed. Initial cose and cost of operation* 

» A dot matrix printer is an Impact printer. It uses a print head that contains a cluster 
orpine The printer can push the pins out in rapid sequence to form patterns. The 
pins aie used to press an Inked ribbon against paper, creating an image. 

?? The speed of dot matrix printers is measured in characters per second. The fastest 
ones can print 500 characters each second. 

?? An ink jet printer is an example of a nonimpact printer It creates an image by spray- 
ing tiny droplets of ink onto the paper. 

» Ink jet printers are inexpensive for both color and black printing, have low operat- 
ing costs, and offer quality and speed comparable to low-end laser printers. 

» Laser printers are nonimpact printers. They use heat and pressure to bond tiny par- 
tides of toner (a dry ink] to paper, 

& Laser printers produce higher-quality print and are fast and convenient to use, but 
they are also more expensive than ink jet printers. Laser printers are available in 
both color and black and white, and the highest-end laser printers provide resolu- 
tions of l r 2O0 dpi and greater. 

» Thermal-wan and dye-sublimation printers are used primarily by print shops and pub- 
lishers to create high-quality color images, 

» Photo printers are specialized printers used to print color photographs taken with 
digital cameras. 

» Plotters create large-format images, usually for architectural or engineering pur- 
poses, using mechanical drawing amis, ink jet technology, or thermal printing tech- 



US Chapter 3 



Urheberrechtlich Qeschutztcs Material 



Review 



Key Terms : 



atl-in-cne peripheral, 112 impart printer, 10Q 

hind printer, 109 Inkjet printer, 110 

characters per second (cps), 109 Laser printer, HI 

dot matrix printer, 106 Line printer, 109 

dots per Inch [dpi), nz nonimpact printer, 1Q& 

dye-sublimation (dye-sub) printer, 115 page* per minute (ppm), 112 



\ 113 

er, U6 
print head, 10$ 
thermal-war printer, 114 
toner, ill 



Key Term Quiz 

Complete each statement by writing one qf the term* listed under Key Terms in each blank. 

1, A(n) printer creates an image by using pins or hammers to press an inked ribbon against the paper 

2, A dot matrix printer creates an image by using a mechanism called afn) _ 

3. The speed of dot matrix printers is measured in , 

4. A laser printer is an example of a(n) printer. 

A(n) printer creates an image by spraying inL through tiny nozzles, 

6. A laser printer uses tiny particles of 1nk r called to create an image, 

7, A device that combines printing, scanning, nixing, and copying capabilities is called a(n) 

6, An ink jet printer's image Quality is measured in , 

& A laser printer's speed is measured in + 

10, A(n) printer creates vivid colors because the inks do not bleed into each other or soak the specially 
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Multiple Choic 



Ciitle the word or phrase that best completes each statement. 

1 . Which or the Mowing Is the most common type of impact printer? 

a. typewriter b. dot matrix printer C. line printer 

2r fit laser printer works like this device. 

a, scanner b. dot matrix printer C. photocopier 

3. A dot matrix printer's print head contains a duster of 

a. pins b, dots hammers 

4. Which typ* of impact printer prints an entire Line of text at one time? 

a, hammer printer b. ink jet printer c, band printer 

5. In Inkjet printers, onLythis part needs routine replacement 

a. inkjet b. inkwell C. ink cartridge 

6. Cyan, magenta* yellow, and hlack are sometimes catled colors. 

o multiplicative h, divisive er. additive 

7. The term dots ner inch (dpi) refers to a printer's 

a, resolution b, speed t output 

8. Which printer's speed is not measured In pages per minute? 

a. inkjet b, dot matrix c. Laser 

9r Host photo printers use this technology. 

a. plotter b, laser C. thirmal'Wax 

10, To print out targe-format copies of construction drawings, an architect might use 
a. photo printer b. ptotter c. line printer 
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d. band printer 
d. fax machine 
d. characters 
dr line printer 
d- ink blot 
d. syhtractivc 
d, colors 
d, plotter 
d. inkjet 




Review Questions t: 



In your own woids, briefly answer the following questions. 

1, What is the difference between an impart printer and a nonimpact printer? 

2, How does a dot matrix printer create an image on paper? 

3, How does a band printer work? 

A. What kind of resolution, and speed can you expert from a Low-cost ink jet printer? 

5. What four color? are used in color ink jet and laser printer*? 

6. How docs a User printer create an image on paper? 

7. What four factors should you consider when evaluating printers? 

8* If a printer fs said to nave a resolution of 600 dpi, what does this mean? 

3* Describe a specific advantage of some new photo printer, 

1 0. How does a dye-sublimation printer create an image on paper? 

Lesson Labs :: 

Complete the following exercises as directed by your instructor. 

1 . Find out what type of printer is connected to your computer. Open your PCs Printers window as directed by your 
instructor. If a printer is connected to your system r it will appear in this window. Right-click the painter's icon to 
open a shortcut menu. Then choose Properties to open the Properties dialog box for the printer. Write down the data 
in the dialog box. Do not make any changes in the dialog box, but leave ft open for the next exercise. 

2. With your printer's Properties dialog box open, click the General tab. Near the bottom of the tab. click Eh? button 
labeled Print Test Page. A. new dialog box appears, asking you to confirm that your printer produced a test page. If 
yuur printer produced a test page, click Yes (or Ok). If not, click No {or Troubleshoot) and ask your instructor Tor 
assistance. When you are finished, click Cancel to close the dialog box. Close all open windows. 
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Chapter Labs 

Complete rhe following exercises using a computer in your classroom, lab, or 

1- Change your display's color settings, by experimenting with your PC^s color 
settings, you can determine the settings that work best for you. For example, 
if yon do not plan to browse the World Wide Web or use multimedia prod- 
ucts, you probably do not need to use The system's highest color settings if 
you do, you need to make sure your monitor's settings arc up to the task or 
you will not gpr the moat from your computing experience. Before you take 
the fallowing steps, dose any mrming programs and make sure there is no 
disk in your system s floppy disk drive, 

3r Click the Start button to open the Start menu. Next, click Control Panel. 
Trie Control Panel window opens. 

b. Double-click rhe Display icon. The Display Properties dialog box opens. 

c. Click the Settings tab. Note the setting in the Color quality box and write 
it dowrji 

d + Click the Color quality drop-down list arrow and choose the lowest color 
netting. Then click Apply, Follow any instructions that appear on your 
screen, (Your computer may restart,) 

e. Open a program or two and look at the screen. How does it look? Note 
your impressions, 

f. Repeat steps A through E, this rime choosing the highest color setting. 
Again, note your impressions. 

Cj. Repeat sreps A through E, and select the system's original color setting. 
Z. What is your resolution? like the color setting, your system 1 * screen resolution 
can affect the quality of your computing experience. If yuur resolution is Set 
too high, text and icons may be too sjzia.ll to view Comfortably and you may 
strain your eyes. If the resolution is too low, you will spend extra time navi- 
gating to parts of your application that do not fit on rhe screen. Try different 

settings to find what works best for you. 

a. Click the Start button to open the Start menu, Ne*i h click Control Panel. 
The Control Panel window opens, 

b. Double-click the Display icon. The Display Properties dialog box opens, 
C, Click the Settings tab. Note the current setting in the Screen resolution box 

and write it down. 

ej. Click the Screen resolution slider control and drag it to the lowest setting. 
Then click Apply, Follow any instructions thar appear on your screen, 
I Your computer may restart.) 

e. Open a program or two and look at the screen. How does it look? Note 
your impressions, 

f> Repeat steps A through E, this rime choosing the highest setting. Again, 
note your impressions, 

g. Repeat steps A through E, and select the system's original resolution setting, 
3. Pick your dream printer. Visit these Web sites for information on various types 

Epson, hnp^www.epson.eoni 
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Hewlett-Packard, httpJ/www.hpjcom 

Lcnnorki htto;#www h [c)anark,com 

NEC Technologies* hrxpitfwww.ncctrckcom 

Okidita. hupi/towwioludauicoftt 

Tektronii. htrp^www.TdLtom 
When you art finished, decide which device would work best Jor you. Be pre- 
pared to tell your classmates about the device and ro explain why you se- 
leered ir. 

Discussion Questions 

A* directed Ivy your insrructor h discus* the following auesrions in class or in 



1. When you think about the two most frequently used output devices for com- 
puter* (monitors and printers), why will color technology for printers become 
more commonplace, more affordable, and more necessary to many users? 

2, Think about your career plans. What type of output devices will be essential 
to your work? 



Research and Report 



Using your own choice of resource* (such as the Internet, books, magazines, and 
newspaper articles), research and write a short paper discussing one of the fol- 
lowing topic*. 

j> Trend* in monitor sizes, features, and prices. 

» The most popular type of printer among home users, 

» An in-depth discussion [if dye-sublimation technology and its uscs> 

When you are finished, proofread and print your paper, and give it to yOur 
instructor* 



ETHICAL ISSUES 



We may think we cannot use a computer unless it has a 
full array of output devices,, but is this true? With this 
thought in mind, discuss the following questions in 
class. 

1 . T he n urn her of u n needed printouts is growing every 
year. This practice wastes paper, electricity storage 
space, and natural resources, [t also contributes to 
pollution and Landfill use. If you could da one thing 
to reduce the practice of unnecessary printing, 
what would It be? Would you restrict paper use in 
offices? Would you ration paper? Would you take 
printers away (torn certain types of workers? Would 
you forbid the printing of certain types of docu- 
ments (such as e-mail messages)? Are such radical 



actions needed? If you do not agree, what types of 
actions would you support? 
2. Because PCs provide an ever-Increasing variety of 
multimedia options, people are spending more and 
more time at their computers, Much of this time is 
spent playing games, downloading music horn the 
Internet, W*b surfing, and so on, In feet, recent 
studies indicate that many computer users are ad- 
dicted to the Internet or to game playing. r>o theie 
facts hother you? Why or why not? Do you worry 
that you spend too much time at your computer? 
What would you do to help a friend or coworker if 
you thought he or she was devoting too much time 
to the computer? 
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Overview* The Difference between Data and 
Information 

It often seems as though computers, must understand us because we un- 
derstand the information they produce. However computers cannot mi- 
derstaiid anything. Computers recognize two distinct physical stares, 
produced by electricity; magnetic polarity, jr reflected light. Essentially 
they understand whether a switch is on ur oil, En fact, the CPU, which 
aci s like the "brain" of the computer, cousisls of sever.il million elvL- 
tronic switches, called transistors. A computer appears to understand in- 
tnnuaTioii im\y W-ausc it operates at such phcnontcn.il speeds, grouping 
its individual on/off switches into patterns dial become mean instill to us. 

In the world of computing ddfa is ihc term used to describe the infor- 
mation represented hy groups of oji/off switches. Although I he words 
d.tid and mfomwtian often are used interchangeably, there is an impor- 
tant distinction bctwrcrl the two words. In the strictest sense, data con- 
sist [if the raw numbers that computers organize In produce information. 

You can think of data as facts dot of context, LiLe the individual letters 
on this page- Taken individually, most of them do not have much, if any, 
meaning, Grouped together, however the data convey specific meanings. 
Just as a theater's marquee can comhinc thousands of lights to spell the 
name of the current show, a computer can group meaningless data into 
useful information, such as spreadsheets, charts, and reports. 



Transforming 
Data into 
Information 




OBJECTIVES :: 

Explain why computers use the 
binary number system. 
List the two main parts of the 
CPU and explain how they work 
togs that, 
' List the steps that make up a 
machine cycle. 

Explain the difference between 
RAM and ROM. 
t i List ttitee hardware factors that 
affect processing speed. 



How Computers Represent Data 



From a very early iiee* we arc introduced rci the concept of numbers and counting, 
Toddlgrs Icam early that they can carry two cwikics, nnc in each hand, Kinder- 
farmers start counring by twos and fives. Invariably, we use the decimal number 
system. Our number system is based on 10, most likely because we have 10 fin- 
gers. A number system is simply a manner of counting. Many different number 
systems exist. Consider a clock. Clocks have 24 hours, each composed of 60 min- 
utes. Each minute is composed of 60 seconds. When we time a race, we count in 
seconds and minutes. 

Computers, like clocks, have their own numbering system, che binary number 
system. 
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Number Systems 

To a umipuler, everything is a number. Numbers art numbers; letters anil pune- 
tuarion marks are numbers; sounds and pictures arc numbers. Even the com- 
puter's mvn instructions are numbers. When you Sec letters uf the alphabet on a 
computer screen* ynu are seeing just One of the computers ways of representing 
numbers. For example, consider the following sen tence: 

Here ilrc SurHt it^ords. 

This sentence may look like a string of alphabetic characters to you, but in a com- 
puter it looks like the string of unes and zeros shown in Figure 4A.L 

Qlinputer data I nobs especially it range 
because people normally use base 10 rn rep- 
resent numbers. The decimal number system 
jdeei means " 1CT in Latin) is called "base 
JO" because 10 symbols are available! 0, 1,2, 
.1 t 4„ 6, 7 t 8, and V. When you need Co rep- 
resent a number greater ihan 9 h you use two 
symbols rogether, as in 9 + I = 10, Each sym- 
bol in a number is Called a "'digit," so 10 is a 
(wa'digit mimlier. Tn build all the twu-digit 
numbers (10-99} in the decimal number sys- 
tem, you use up all the possible pairings of 
the system's 10 symbols. After all 90 of the 
rwo-digir number? arc built* then you begin 
using three-digit numbers (1 00-99 9 f, nind so 
on. This, pattern can continue indefinitely; us- 
ing only the 10 symbols you started with. 

As the numbers srart tr> become longer, the 
concent of place becomes important Consider 
the number 1,325.. Four places are represented 
in this numben the thousands, hundreds, tens, 
and unes. Thus, there is a 1 In die thousands 
place, a 3 in the bund reds place* a 2 in the tens 
place* and a 5 in the ones place. Figure 4A.2 
illustrates the value of place- 
In a computer* however, all data is 
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represented by the state of the com- 
puter 's electronic switches. A switch lias 
only two possible stares — on and off— 
so it can represent only rwo numeric 
values. To a computet when a switch is 
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off. it represents a 0; when a switch is on, it 
represents a 1 (sec Figure 4A.31. Because 
there arc only two values, computers ;ire 
said to function in base 2, which is also 
known as the binary number system (S>r 
means "2" in Latin). 

When a computer needs to represent a 
quantity 1 greater than one, it docs the same thing you do when you need to repre- 
sent a quantity greater than nine; it uses two jor more) digits. With only two dip- 
it-s ta work with T there arc many fewer two-digit pairings than in the decimal 
system. Binary haft only two Two-digit pairings. Once thes*." two pairings Lin- ex- 
hausted, four three-digit pairing arc huilt. lb familiarize yourself with The binary 
systcm s louk at Tabic 4 A.I. 

Ill examining Table 4A.1 Several trend* IttCome apparent. The first trend; ntn 
ticc that all odd numbers in decimal have a I as the last binary digit, A second 
trend: [he paUcm repeats. Consider tlic first four dibits: 0, I, 10, II. The three- 
digit numbers repeat the partem in order with a L (and filler zeros) placed ai the 
beginning. The same is true of the eight four-digit numbers. They simply repeat 
the previous eight patterns, in order, placing a 1 (and filler zeros \ at the beginning. 
This pattern repeats indefinitely. 

Bits and Bytes 

When referring tti enmputeri red data, the value represented by each switch's 
state — whether the switch is turned on or off — is called a bit (a combination of 
iwnarv dijy/J, A bit is the smallest possible unit of data a computer can recog- 
nize or use. To represent anything meaningful (in other words, to convey in- 
formation )„ the computer uses bits in groups. 

A group of eight bits is called a byte (sec Figure 4A.-1). Half of a byte is 
called a nibble. With one byte, tile Computer can represem run- of 2W differ- 
ent symbols or chamcrers because the eight Is and ite in a byte can be com- 
bined in 2a" 6 diffcrcnr ways. 

The vaEue 256 is mote than the number of symbols; it is the number of pat- 
terns of fl and 1 that can be created using eight bus. This number can be ob- 
tained using a calculation: There arc two possible states for a switch on and tiff. 
In a byte there are eight switches. To calculate the number of patterns, raise 1 to 
the number of bits; 2 H =■ ISh. Table 4A,2 shows the first *J powers of 2. 

The byte is an extremely important unit because there are enough different 
eijdit-bii combinations to represent all the characters on the keyboard, includ- 
ing all the letters- {uppercase and low-encase) h numbers, punctuation marks, and 
other symbols. If you look back at l-igure 4A.1, you will notice tliat each of the 
characters (or letters) m the sentence Here art- umm wmk. is represented by 
run- byre I eight hitvl of data. 

Text Codes 

Early program niers realized (hat (bey Heeded a standard tor . nJ. chat was 
agreeable to all of them. In such a system, numbers would represent the letters 
of the alphabet, punctuation marks, and other .symbols. This standard code 
system would enable any piogranuiiet or program to use the same combina- 
tions of numbers to represent the same individual pieces of data. The four 
most popular text code systems invented arc the following: 
» EBCDIC EBCDIC (pronounced EB-sl-dk) stands for Extended Binary 
Coded Decimal Interchange C ode, EBCDIC is an eight-hit code that 
defines 25 ft symbols. If is Still used in IBM mainframe and midrange 
systems, but it is rarely encountered in personal computers. 
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B brts = T byta 

>.> ASCII. .WIl (pronounced AS-kcyJ stands for the American Standard Code 
for Information hircrt hnngc. Today; the ASCII character set is by far rhe 
most commonly used in computers of a El types. Tabic 4A.3 shows the 12S 
ASCII codes. ASCII is an eight-bit code that specifies characters for values 
from 0 to 127. 

>•> Eluded ASCII Extended ASCII is an eight-bit code that specifies the char- 
acter fur values from 1 2 S to 255, The first 40 symbols represent pronuncia- 
tion and special punctual ion. The remaining symbols are graphic symbols, 

'■■> Unicode. The Unicode Worldwide Character Standard provides up to four 
bytes— 32 hits— to represent each letter, number, or symbol. With four bytes, 
enough Unicode codes can be created to represent mote than 4 billion differ- 
ent characters or symbols. This rotal is enough for every unique character 
and symbol in the world, including the vast Chinese* Korean* and Japanese 
ducLiUL-r *,as ;nid tlmic found in known classical and historical texts. Jn ad- 
dition to world letters; special mathematical and scientific symbols are repre- 
sented in Unicode. One major advantage that Unicode has over other texr 
code systems is its compatibility with ASCII codes. The first 256 codes in 
Unicode are identical to the 256 codes used by the ASCII and Extended 
ASCII systems. 

How Computers Process Data 

Two components handle processing in a computer: the central processing unit, 
ot CPU, and the memory. Both are located on the computer V motherboatd (sec 
Figure 4 A, 5 k 
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The CPU 



The CPU is the * drain" of the computer; rhe place where data is manipulated. En 
large computer systems, such as supercomputers and mainframes, processing 
tasks may he hand Fed by multiple processing chips. (Some powerful computer sys- 
tems use hundreds or even thousands of separate processing units.) In the average 
microcomputer, the entire CTU is a single unit, called a microprocessor. Regard- 
less of its construction, every CPU has at least two hasic parts: the control unit 
and rhe arithmetic logic unit. 

The Control Unit 

All the computer's resources are managed from the control unit. Think of the con- 
trol unit as a traffic signal directing the flow of data through the CPU, as well as 
to and from other devices. The control unit is the logical hob of rhe computer. 

The CPU's instructions for carrying our commands are builr inro the control 
unir. The instructions, or instruction set, hsr all the operations that the CPU can 
perform. Each instruction in the instruction set is expressed in niici i mule— a se- 
ries of hasic directions rhar tell the CPU how to execute more complex operations. 

The Arithmetic Logic Unit 

Because all computer data is stored as numbers, much of the processing tli.it Take?* 
place involves Comparing numbers or carrying out mathematical operations. In 
addition to establishing ordered sequences artd changing those sequences* the 
computer cm perforin two types of operations: arithmetic operations and logical 
nper.-itkms. Arithmetic oper.itii.snk include addition, So btmcl ion , nudtiplic-ation, 
and division. Logical operations include comparisons, Such as determining 
whether one nu roller is equal to, greater than, or less than another nortlber. Also, 
every logical operation lias an opposite. For example, in addition to "equal to" 
there is "not equal to.** Table AAA shows the Symbols fur all the arithmetic and 
logical operations. 

Many instructions carried our by rhe control unit involve simply moving data 
from one place to another — from memory to storage, from memory to the 
prinrer, miJ so forth. When rhe control oust encounters an instruction that in- 
volves arithmetic or logic, however, it passes that instruction to the second com- 
ponent of rhe CPU, the arithmetic logic unit T or ALU. The ALU actually performs 
the arithmetic and logical operations described earlier. 

The ALU includes a group of r^gi-aer* — high-speed memory locations huilr di- 
rectly into the CPU rhat are used to hold the data currenrly hcing processed. You 
can think of the register as a scratchpad. The ALU will use the register to hold the 
data i isrri.-nr.lv being osed for a calculation. For 
example, the control urtir might load two no ru- 
bers from memory into the registers in the ALU. 
Then it might tell the ALU to divide the two 
numbers (an arithmetic opcrarin^ or to sec 
whether the numbers arc equal (a logical opera- 
tion). The answer to I his Calculation will be 
stored in anorher register before being senr out 
of the CPU, 

Machine Cycles 

Lach time the CPU executes an instruction, it 
takes a series of steps. The Completed series of 
steps is called a machine oJe. A machine cycle 
itself can be broken down into rwo smaller 
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cycles; the. instruction cycle and the cseeuiicin cycle. At the be- 
ginning of ihe machine cycle (thai is t during the instruction cy- 
cle), ihe CPU takes two steps: 

1. Fetching. Before tile CPU nan execute an instruction, the 
Control unit must retrieve (or fetch) a enmmand or data 
from the computer s memory, 

2. Decoding, Uefore a command can he executed, the control 
unit must break down (or deende) ihe command into in- 
structions that correspond to those in the CPU's instruction set. Figure 4A.6 
shows huw the CPU plays a sound. 

At this poinr, the CPU is ready to begin the execution cycle; 

1. Executing. When the command is executed, the CPU carries 
out the instructions in older by con verting them into microc- 
ode. 

Storing. The CPU may be required to Store the results of in 
instruction in memory (but this condition is not always re- 
quired), Figure 4 A ,7 shows the result of the sound l*En£ 
played. 

Although rhc process is complex the computer can accom- 
plish it at an incredible speed, rnrnsl.itiilg. millions of instructions 
ever}' second. In fact, CPU performance Ik often measured in millions of idSErUC- 
tiun* per second (MIPS). Newer CPUs can Ik- measured in billion* uf instructions 
per seenrtd (HIPSK 

Even thoupji most microprocessors execute instructions rapidly newer ones can 
perform even faster by using a process called pipelining (or pipeline processing). In 
pipelining the control unit begins a new machine cycle — that is, it begins executing 
a new instruction — before the current cycle is completed. Executions are performed 
in stages: When the first instruction completes the "fetching* stage, ir moves to the 
"decode'* srage and a new instruction is fetched. It is helpful to think nf a pipe-line 
as an assembly tine. Each instruction is btokcii up into several pans. Once the first 
parr of an instruction is done, it is. passed ro the second part. Since the first step in 
the line is now idle, the pipeline then feeds a new step one. Using this technique, 
newer microprocessors can execute up to 20 instructions simultaneously 

Modern operating systems support the running of many programs, or multi- 
tasking. The CPU may be asked to perform tasks fnr more than, one prngram. 
To malte this work, the OS and the CPU create threads, A thread is one instruc- 
tion from a program. The CPU will execute one thread from a program at one 
time. Since the CPU can perform each thread quickly, the user thinks that each 
program is being run at the same lime. Newer processors support hype rth reading. 
Hyperth reading allows multiple threads to be executed at one timc- 



Memory 

The CPU contains the l>asie instructions needed ro operate the computer, bur it can- 
nnr store cnrLrc programs or large sets of data permanently. The tJPLF needs to have 
millions (or even trillions, in some computers} of bytes of space where it Can 
quickly read or write programs and data while they are being used. This area is 
called memory, and it consists of chips either on the motherboard or on a small cir- 
cuit huard attached to the motherboard. This electronic memory allows the CPU to 
store and retrieve data quickly. 

There are rwo types of built-in memory; permanent and nonpermanent (see 
Figure 4A,8f. Some memory chips retain the data rhey hold, even when the com- 
puter is turned off. This type of permanent meniury is called nonvolatile, Other 
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chips — in fact, most of the memory in a microcomputer — lose their contents 
when the computer"* power is shut nit This type of nonpermaucnt memory is 
called volatile, 

Nonvolatile Memory 

Nonvolatile chips hold data eVeO wherl the computer in implied. In fact, 
putting data, permanently into this kind of memory is called "burning in the 
data*" and it is usually dime .it the factory, Enuring normal use T the data i" these 
L-liips, is only read artd used — nut Changed — so I he memory is Lai led rcid-onl) 
memory (UOM', Specifically, chips that cannot he changed arc called program- 
mable read onE) niLinurv (I'll* )Mu PROM chips are often found on hard drives 
and printers. They contain the in <At net it his that power the devices. These uislruc- 
tions„ tmce set, never need to he changed. 

Whet! a Computer is turned on, it must know how to start. ROM contains a set 
Of Start-up instructions Called I he bfiic input output system (HIOS| fur a com- 
puter. In addition to booting the machine, BIOS contains another set uf rOutines s 
which ensure that the system is functioning properly and all expected hardware 
devices are present. This routine is called the power on self test 11*0 ST} , 

Flash Memory 

Flash memory is a special type of nonvolatile memory, ft is often used in portable 
digital devices for storage, Digital cameras, portable MP3 players, USB "kcychain" 
storage devices, and game consoles ail use flash memory. The flash memory works 
by having actual switches store the binary values that make up the data. Thus, on 
a camera with a Hash c.ml, lEu L picture is sfnred tin (he card by turning null ions cif 
tiny switches tin and utt. Lnarruij; catastrophic damage to the card, the picture is 
stored indefinitely. Tif-ure 4A.9 shows a rypical fbsh memory card. 

Volatile Memory 

Volatile memory requires power to store data. The vol.nde memory in .1 computer 
is called random access memory (RAM). When people talk about computer mem- 
ory in connection with microcomputers* they usually mean die RAM. RAM's job 
is to hnU programs nnd da.ra while rhry are in use, V h y <a'ca I Ly, RAM consists n| 
chips on a small circuit hoard (see Figure 4 A- 10), Sinejt; in line memory modules 
I SIMMs! and do a I in-line memory module (DIMM) chips are found in desktop 
computer s T white the smaller, small oulline I'lIMM (SO- [J EMM' chips arc lound 
in laptop computers, 

RAM is designed to he inslanEly accessible by the CPU or programs. The "ran- 
dom" in El AM implies that any portion uf RAM can be accessed at any tune. This- 
helps make RAM very fast. Without the random abilULCs of RAM, the computer 
would be very slow. 
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A computer docs nut have 
to search its entire memory 
each rime it needs to rind data 
hccauv the CPU uses a mem- 
ory address ro store and re- 
trieve each piece of data (sec 
Figure 4A, 111, A memory ad- 
dress is a number that indi- 
cates a location on the 
memory chips,, just a* a pust 
office bux number indicates a 
slut Lrttu which mail is placed. 
Memory addresses start at 
zero and go up to one less 
than the number uf bytes of 
memory In die computer. 

RAM is not used just in 
conjunction with the com- 
puter's CPU RAM can be 
found in various places in a 
computer system. For exjon- 
ple t most newer video and 
sound Cards have their own 
built-in RAM (see Figure 
4A.12) h as do many types of 
printers. 

Factors Affecting Processing Speed 

A CPUs design determines its basic speed, but other factors can make chips al- 
ready designed fnr speed work even faster, Ytnt already have been introduced to 
some of these h such as the CPU's rcgister-i and m-cmury, In this KC&on } yi>u wil] 
see how other factors — such as the cache memory, the clock speed, and The data 
bus — affect a computer's speed. Figure 4 A, 1 3 shows how these components might 
be arranged on the computer's motherboard. 

Registers 

The registers in the first PCs could hold two bytes — 16 bits — each. Most CPUs sold 
today, fot both PGs and Macintosh tunHHitcrs, have ,1 2-bit registers, Muny newer 
PCs, as well as minicommuers and high-end workstations, hive M-hit registers. 
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Cyborgs Among Us: Wearable Technology 



Cyborg; the melding of man a.f>d machine, organism and cir- 
cuitry. Though no Robe-cop, metap-horic cyborgs a^ more 
than the stuff of media sci-fi. They are reality for the thou- 
sands who utilize a new generation of wearable computing 
device making intimate human-ina chine interaction now 
possible. 

The term weatobie eatnpater refers to a .vinvrv. computer 
system worn on the user's body, either in a backpack, on a 
belt, or sewn into a piece of clothing such as a jacl«t or 
vest. Some are small enough to Fit in the user's shirt pocket 
or have monitors worn as eyeglasses- 
Wearable computers are designed specifically for mobile 
and mostly hands-free operations, often incorporating 
head -mounted displays and vocal recognition software. 
Most variations of wearable PCs are always on and always 



accessible. In this way, this new computing framework dif- 
fers from that of other existing wireless technologies, such 
as laptop computers and personal digital assistants. 

Ft is this "always ready" feature that is the true hatlmarfe 
of wearables. Unlike other personal computers or handheld 
devices, a wearable computer is subsumed into the personal 
space of the user, becoming almost a part of him or her. This 
leads to a new form of synergy between human and com- 
puter, brought about by long-term adaptation through con- 
stancy of the user-computer interface Over time, the user 
adapts to the computer to the point he or she no longer reels 
as if it is a separate entity. Often users report feeling un- 
comfortable — even "naked'— without their devices. 




FIGURE 4A,13 
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SELF-CHECK 

Complete each statement by filling in the blanks). 

1. A computer's CPU ransi&ls of milsons, of 1 rry swilches called 

a. bits ii i- c registers 

£ Base 2 Is another name for me 

a. binary mjntier b. hexadecimal number r.. decimal number 

system system system 

3- can represent more than 4 fJ lion different characters or symbols. 

a, ASCII b. Extended ASCII c. Unicode 



The sirx of the registers, which is sometimes called rhe 
word U7C, indicates the amount of data with which the 
computer can work ax any Riven time. The bi iip.ee the 
word size, the more quickly the computer can 
process a set of data. Occasionally, you will hear 
people refer to "32- bit processors 1 * or "64- bit 
1 ,.".-V" processors" or even "64'hit computers^" 

J ;Pfl^£L^ This rerminolopv refers to rhe siic of rhe 
registers in the protestor. It all other factors- 
are kept equal, a CPU with 32-bit registers can process 
data twice as fast as one with 1 6-bit registers. 

Memory and Computing Power 

"flie amount of RAM in a computer can have a profound effect on rlie computer's 
power, More RAM means the computer can use nipper, more powerful programs, 
j nd those programs can access bigger 
dara Files. 

More RAM also can make the com- 
puter run faster. The computer docs not 
necessarily have to load an entire pro- 
gram intn memory to run ir. However, 
the greater the amount of the propram 
that fits into memory, the faster the prih 
gram runs, "f'o run Windows, for exam- 
ple, the computer usually does not need 
to load all its files into memory to run 
properly; it loads only rhe most essential 
parts into memory. 

When the computer needs access to 
other parts of an operating system or a 
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AUo unlike other portable devices, wearable PCs are Full- 
Featured computers, with all of" the functionality of a tradi- 
tional, desktop or mainframe computer. 

One company leading the way in the wearable; spate is 
Hitachi, The Hitachi wearable PC unit is small and light- 
weight enough to bo. carried in a pocket It includes a head- 
mounted display that gives users the illusion that there is a 
13-inch color screen in Front of them. Users operate the ma- 
chine vfa a tiny handheld optical mouse. 

The Hitachi wearable PC runs on Microsoft's Windows CE 
operating system and contains a Hitachi 128 MHz RISC 
processor and 32 MB of RAM. It also comes with a Flash 
card and a US6 stct. According to the firm, the unit mea- 
sures 140 x go x 26 mm, and the whole device weighs a 
slight 500 g. 




Though Still on the cutting edge, many experts believe 
that wearables will someday soon supersede technologies 
such as mobile phones and PDAs, holding out the promise 
that wearable computefs will improve the quality of day-to- 
day life for their Cyharg users. 



program on die disk, ir cm onload, 
or ip uin. nonessential parts from 
RAM to the hard disk, Then the 
computer can load, or <h ip in, rhc 
program code or data it needs. While 
this is an effective method for man- 
aging a limited amount of memory, 
rhc computer's system performance is 
slower became the CPU. memory, 
and disk are continuously occupied 
with the swapping process. Swap- 
ping unused concents of RAM to the 
hard disk is known as virtual mem- 
ory. As shown in Figure 4 A. 14, if 
your PC has 1 28 MB of RAM for 
morel, you will notice a dramartc dif- 
ference in how fast Windows runs 
k-c.imc [he CPl- will need \k\ swap 
program instructions between RAM 
and the hard disk much Less often. 

If you purchase a new computer 
system, it Will probably Come with at 
least 156 MB of RAM. Microsoft 
suggests 256 MB as the minimum 
recommended configuration for 
Windows XI s . If you plan ro play 
graphic-intensive games or develop 
complex graphics,, you will need 
more RAM. The cost of upgrading the 
grading RAM is [he simplest artd most 
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your computet Sec the Productivity Tip, "Do You Need More RAM?" liter in 
thij. d 1 1 p : e i . 



The Computer's Internal Clock 

Every microcomputer has a system clock, but the clock's primary purpose is not 
to keep the time of day. Like most modem wristwarches, the clock is driven by a 
quartz crystal. When electricity is applied, the molecules in the crystal vibrate mil- 
lions of times per second, a rate that never changes. The speed of the vibrations is 
determined by the thickness of the crystal. The computer uses the vibi riant of 
the quartz in the system clock to time its processing opcrarious- 

Ovcr the years, system clocks have become steadily faster. For example, the 
first PC operated at 4,77 megahertz. Hertz (Hz) it a measure of cycles per second- 
Megahertz {MHz} means "millions of cycles per second" Uigahcm |Cf It] means 
"billion* of cycles per second." 

The computer's operating speed is tied ro the speed of the system clock, tor ex- 
ample, if a computer's clock speed is BOO MHz, it "ticks'* 800 million rimes per 
second. A clock cycle is a single tick, or the time it takes to turn a transistor off 
and back on again. A processor can execute an instruction in a given number of 
clock cycles. As the system's clock speed increases, so does the number of instruc- 
tions it can carry out each second. 

Clock speeds greater than 1 GHz are now common, and processor speeds arc 
increasing rapidly. At the time this book was written, processor speeds had 
eclipsed 3 GHz. 
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The Bus 

A bus is a path between the components of a computer. There are rwo main buses 
in a computer: the internal for system) bus and the external (or expansion) bus. 
The system bus resides on the motherboard and connects the CPU to other de- 
vices that reside on the motherboard. An expansion bus connects external devices, 
such as the keyboard, mouse, modem, primer, and so on, to the CPU. Cables from 
disk drives and other internal devices ate plugged into the bus. The system bus 
has two parts: the data bus and the address bus (see Figure 4A.15). 

The Data Bus 

The data bus is an electrical path that connects the CPU, memory, 
and the other hardware devices on the motherboard. Actually, the 
bus is a gtoup of parallel wires. The number of wires in the bus af- 
fects the speed at which data can travel between hardware com- 
ponents just as the number n£ lancS on a highway affects how 
long it takes people to reach their destinations. Because each wire 
can transfer one bit of data ar a time, an eight-wire bus can move 
eight bits at a rime, which is a full byte (see Figure 4 A. 16). A 16- 
hit bus can transfer rwo byres, and a 32-bit bus can transfer four 
bytes at a time. Newer model computers have a 64-bit data bus 
called the FrnnlSidc Uus that transfers eight bytes at a time. 
Like the processor, the bus's speed is measured in megahertz (MHz) because it 
has its own clock speed. As you would imagine t the faster a bus's clock speed, the 
faster ir can transfer data between parrs of the computer, The majority of todays 
PCs have a bus speed of either 100 MHz or 133 MHz, but speeds of £00 MHz 
and higher are becoming more common. 

The bus speed is directly tied into the CPU speed. All processors use a multiplier 
ro make the CPU run faster. Here is how it works. Consider a system bus that runs 
at 400 MHz supporting a 1 .6" GHz processor. The fastest the CPU can talk to 
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external devices is 400 However, internally the proces- 
sor runs at 1,6 GH^ ur four times the bus speed- The multi- 
plier in rhis system is four. Since the processor i& so much faster 
than the bus, the processor spends most of the time idle. 

The Address Bus 

The a dil rtvh bus is a set of wires similar to the data bus i see- 
Figure 4AJ7). The address bus connects: only the CPU and 
UAM and carries only memory addresses. (Remember^ each 
byre in RAM is associated with a number, which is lis memory 



} 

Bus Standards 

PC buses are designed to match the capabilities of the devices attached to them. 
When CPUs could send and receive only one byte of dati at a time, there was no 
peine in connecting them to a bus that could more more data, As micropiocessor 
technology improved, however, chips were built that could send and receive more 
dara at once, and improved bus designs created wider paths through which the 
data could flow. Common bus technologies include die following: 

» The Industry Standard Archil mure <IS.Vh bus is a 16-bit data bus. Li became 
the de facta industry standard on its release in the mid- 19 80s and is still used 
in many computers to attach slower devices (such as modems and input de- 
vices! to the CPU. 

?> The l.ihral ollh was; developed to attach faster devices to the CPU. A local bus 

is an internal system bus that runs between components on the motherboard. 

Most system buses use some type of local bus technology today and 

arc coupled with one or more kinds of expansion 
» The Peripheral Component Interconnect 

of local bus designed by Jute! tu make it 

grace new data types, such as audio, video, 

graphics. 

» The Accelerated Graphics Port (AGP) hus 
incorporates a special architecture that 
allows the video card to access the sys- 
tem's RAM directly* greatly increasing 
the speed of graphics performance. The 
AGP standard has led to the develop- 
ment of many types of accelerated 
video cards that support 3-D and full- 
motion video. While AGP improves 
graphics performance, it cannot be used with all 
PCs. The system must use a chip set that supports the AGP stan- 
dard. Most new computers feature AGP graphics capabilities in addition to a 
PCI system bus and an expansion bus, 

» The Universal Serial Hus {USB) is a relatively new bus found on all modem 
machines- Unlike the PCI and AtiP, USB is a hot swappable bus. This means 
that a user can connect then disconnect a USB device without affecting the 
machine, USB supports up to J 27 devices connected in either a daisy chain 
or bub layout, in a daisy chain, each device is connected to the device before 
and after it in the line. The last device terminates the chain, Apple keyboards 
and mouse use USB daisy chain. The huh allows multiple devices to plug into 
one unit. Figure 4A.18 shows a Macintosh USB keyboard and mouse. 
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» [Hlili 131M | Tin- Win- 1 ports, were once found t>rdy on 
Macintosh ciiirtpunrix, but they are now i tit; re a si tv 
common in IBM-compatible !X]s. hire Wire is used to 
connect video devices such as cameras and video 
cameras. Many digital TV connect inns. aJso use 

^^^^^ >i The PC Card bus is used exclusively on laptop com- 
puters,. Like USB, PC Card is hoi swappablc. A PC 
Card k about the size of a stack of four credit cards. 
Common uses for PC Card include WiHi cards, ncr- 
work cards, and external modems. For secure nntc- 
h. ii-hks. E tixi rii l> scanners .in J oilier bimnetric security 
systems can he purchased. The most current form of 
PC Card is called CardBus and is mainly an external 

-M-i of an internal PCI bus. Figure 4 A. 19 shows 
a netwnrk interface card in the form of a PC Card. 

Tradilidiiallv, the perfmruance of usinpLUer buses was measured by [be nU[ill>erof 
bits they cciuld transfer at one time. Hence h the newest 64-bit buses are typically 
considered the fastest available. However; buses are now also bein^ measured ac- 
cording i o their data irjn\fi:i i.m-s— ihe amount of data they can, transfer in a sec- 
ond — often measured in megahertz [\{Rz\ or gigahertz (GH2). Hertz measures 
the number of limes an electrical wave passes a fixed point on the bus. Hijdicr 
niunbtn mean that more data can he transferred. Table 4A.3 Ilhs the perfor- 
mance specifications of common buses. 

Cache Memory 

Moving dat.i between RAM and the CPU's registers is one of ihe most time- 
consuming operations a CPU must pcrfrirm. simply because RAM is much slower 
ihan the CPU, A partial srilulinrt it} this problem es 10 include a cache memory in 
the CPU. Cache (pronounced cash) memory is similar to RAM except that it is ex- 
tremely fast compared to normal memory and n is used m a different way, 

Figure 4A.20 ihows how cache memory works with the CPU and RAM. When 
a program is running and the CPU needs to read ,i piece nf data ur program in- 
structions from RAM, the CPU checks first to see whether the dara is in cache 
memory. If the data is not there, the CPU reads the data from RAM into its 
registers, but 11 also loads a copy of the data into cache memory. The next time 
ihe CPU needs the data, ir finds it in the cache mentor)" and saves the time needed 
10 load the data from RAM, 



Performance Specifications of Common Buses 



Bus Type 


Width (bits) 


Transfer Speed 
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Cache is present in severe] pbecs in a computer. Most hard drives aod network 

cards have cache present i« speed up data access. Without cache, your comparer 
would be a much slower device, 

Since the tare 19HQ^ must PC CVUa have had cache memory huilt into them. 
This CPU-resident cache is often called Level- 1 [Ut cyclic. Today, many CPUs 
have as much as. 256 KB huilt in. 

lb add even more speed to modern CPUs, an additional cache is added to 
CPUs, This cache is called l.evel-2 (L2f cache. This cache used t« he found on the 
motherboard. However, Intel arid AMD found that placing the 1.2 cache on the 
CPU Kieatly increased CPU response. Many PC ji hemp, sold today have 512 Kll or 
] (124 Kftof motherboard cache memory; higher-end systems can have as much as 
1 MB of L2 cache. 

Ill addi [foil to the: Cache memory built in CO the CPU* Cache is also added to the 
motherboard. This motherboard^residenr cache is now called LeveM (L3) cache. 
L3 cache is found on very'high-end computers. Ir is not necessary for a computer 
to have L3 cache. 

The three caches work like a assistant to a mechanic. First, the mechanic pre- 
pares a box con rai nine, all the tools lie may need for the current job. Most likely, 
this is only a porrion of his entire tool set. The mechanic slides under the car and 
uses a wrench ro try to remove a nut. L2, seeing the mechanic use the wrench, fig- 
ures that he will need either oil to loosen the nut or pliers to remove a bolt. L2 
tries to predict what the mechanic will need and Ktjbs these Items from the box, 
Eventually, the mechanic finishes with the wrench and asks for the pliers. IT 
holds on to the wrench in case the mechanic needs it again, L2 holds on to tools 
that might be needed soon. Eventually the mechanic will need the wrench again, 
1.1 then hands the wrench to the mechanic who finishes the job. The process is 
made faster because the mechanic docs not need to stop and root through, the 
toolbox for each necessary tool, 

LI. L2, and Li all speed up the CPU. although In different ways, I.I cache 
holds instructions that have recently run, L2 cache holds potential upcoming in* 
sdutuiMJs. 1.1 Itn IJs niAiiy ni iln,- piTssiblc icKErutfinnSr In nil cfl*es K the tjchc 
memory is faster for [he CPU to access, resulting in a quicker program execution. 
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Yalta probably heard it a hundred times. RAM upgrades are 
cheap, easy, and fast— a great way to improve your PCs 
performance. But is it really as simple and inexpensive as 
the experts keep saying? 

tlfeU. yes and no. A Lot of factors determine how costly or 
difficult a RAM upgrade can be, and other factors determine 
whether it will even do you any good. But make no mistake 
about it If your compute! is running slower than you Like, 
adding RAM may give it some pep. If your PC is relatively 
new (say, no more than three years old), you may want to 
consider installing more RAM before trading up to a new 
system. The performance boost could make you want to 
keep that old PC a while longer 

If your PC is more than a couple of years old, and ff you 
are becoming increasingly unhappy with its performance, 
than perhaps it is time to think about a memory upgrade. If 
that sounds Like an overly simplistic approach to making 
the decision, ask yourself the following questions: 

» Does your Pt have less than 1Z8 MB of RAM? 
» toyoutyptoUyrunrimthanoneapptf^^ 

1 



>j Are you using a newer version of Window, such as 

Windows Me, 2000, or XP? 
» Does the system noticeably slow down during a long 

computing session, especially if you Launch and close 

multiple programs or use the Internet? 
» Do you need to reboot frequently? 
» Do you ever see 'Insufficient memory - massages when 

you try to run a program or load a file? 
it Does your hard disk light seem to fllclcer most of the 

time? 

If you can answer 'yes" to more than one of those ques- 
tions, a RAM upgrade may be a good idea. 

The decision to upgrade does not require a degree in 
computer science and you do not need to do much math. 
Tou should base your (fetfston to upgrade on ywr satisfac- 
tion with the computer's performance, You should compare 
the cost and probable benefits of a flAM upgrade with the 
expense of a more thorough upgrade (such as replacing a 
processor, motherboard, and hard disk) or simply Buying a 
new system. 
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Deciding to upgrade RAM offers two big advantages. 
First it is less expensive than just about any other kind of 
upgrade you can do. Second, even if the upgrade don not 
Improve yout computer's performance a lot it pTohably will 
not hurt anything, either 

Voti should not expect a RAM upgrade to speed up your 
system the way a new processor would. In fact experts say 
that there is no reason to put more than 512 MB of RAM in 
most pirsonal computers. Depending on the types of appli- 
cations that are run, additional memory may not men he 
used! because Windows allocates a certain amoont 0 f mem- 
ory for itself and for each running application. 

On the other hand r if your PC is short on RAM, itwilLnot 
be able to run current software products very efficiently. For 
example, the practical minimum for a PC running a newer 
version of Windows 9fl or Me is now -considered to be &4 MB, 
and for running Windows 2000 or XP r the minimum is 123 
MB, These requirements will give the PC enough memory to 
load essential operating system components and a couple of 
applications. Beyond that however, the system has to rely 




. ARAM DFJirJOy rliay t# hp fasts;;! . ch&a[C5L Md BiBBSt 1o 
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on the hard disk as a source of "virtual memory/ requiring 
the hard disk and RAM to spend time swapping data back 
and forth as it is needed. This process greatly reduces per- 
formance. 

Realistically, the only way to answer this question is to 
do the upgrade. Chances are good that you will notice at 
least some improvement in your system's behavior. 
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» Computer data is reduced to binary numbers because computer processing is per- 
formed by transistors that have only two possible states: on and off. 

» The binary number svstem works the same way as the decimal system, except that it 
has only two available symbols (Q and 1) rather than ten [0, 1, 2, 3 r 4, 5. 6 r 7, fi, 
and 9). 

» A, single unit of data is called a bit; eight bits make up one byte. 

[o the most common tent-cede set r ASCII, each character consists of one byte of 
data. In the Unicode tent-code set, each character consists of up to four bytes of 
data, 

» A mfcrocomputer's processing takes place in the central processing unit, the two 

main parts of which are the control unit and the arithmetic logic unit (ALU), 
?? Within the CPU r program instructions ire retrieved and translated with the help of an 

internal instruction set and the accompanying microcode. 
y> The CPU follows a set of steps for each instruction it carries out This set of steps is 

called the machine cycle. Gy using a technique called pipelining, many CPUs can 

process more than one instruction at a time, 
w The actual manipulation of data takes place in the ALU, which is connected to the 

registers that hold data and program instructions while they are being processed* 
» tendon access memory (RAM) is volatile (or temporary). Programs and data can be 

written to and erased from RAH as needed. 
» Read only memory (ROM) is nonvolatile [ot permanent). It holds instructions that 

run the computer when the power is First turned on. 
» The CPU accesses each location in memory by using a unique number, called the 

memory address. 

?> The sue of the registers r also called word slie, determines the amount of data with 

which the computer can work at one time. 
?j Tire amount of RAM cart affect speed because the CPU can fceep more of the active 

program and date in memory, which is faster than storage on disk. 
» The computer's system clock sets the pace for the CPU by using a vibrating quart* 

crystal The faster the ctock r the more rpitructions the CPU can process per second. 
» The system bus has two pans— the data bus and the address bus— both of which are 

located on the motherboard. 
» The width of the data bus determines how many bits can be transmitted at a time 

between the CPU and other devices, 
» Peripheral devices can be connected to the CPU by way of an expansion bus. 
*? Cache memory is a type oF high-speed memory that contains the most recent data 

and instructions that have been loaded by the CPU> The amount oF cache memory 

has a tremendous impact on the computer's speed. 




Key Terms 



Accelerated Graphics Port (AGP) 



arithmetic operation, 130 cache memory, 13E 

basic input output system (BIOS], 132 clock cycle, 136 
billions of instructions per second clock speed r 136 



hus r 137 
address bus, 137 
American Standard Code for 



{BIPS),13] control unit, 130 

binary number system, 127 data bus, 136 

bit 127 data transfer rate, 138 

bus, 11& decimal number system, 126 



Information Interchange 
(ASCII), 1Z8 
arithmetic logic unit tALU), HO 
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decode, 131 

dual in-line memory 

(DIMM), 132 
execute, 131 
execution cycle, 131 
Extended ASCII, 128 



eCode (EBCDIC), 1Z7 
fetch, 131 
flash memory, 11? 
FrontSide Bus, 13 fi 
gigahertz (GHz), 116 
hertz (Hz), 136 
hyperthreading, 131 
IEEE 1394 [FireWire), 13B 
Industry Standard Architecture 

(ISA) bus, 137 
instruction cycle, 131 
instruction set, 130 
LeveL-1 (LI) cache, lag 



Level-2(LZ) cache, 139 
levet-3 (L3> cache, 135 
local bus, 137 
logical Operation, 130 
machine cycle, 13D 
megahertz (MHz), 136 
;, 133 

, 130 

millions of instructions per s 

(MIPS), 131 
multitasking, 131 
nonvolatile, 131 
PC Card, 135 

Peripheral Component Interconnect 

(PCI) bus, 137 
pipelining, 131 

power on self test (POST), 13? 
programmable read only n 

(PJtOH), 132 
register, 130 



read only memory (ROM), 132 
single in-line memory module 

(SIMM), 132 
small outline DIMM (SO-MMM), 132 
store, 131 
swap in, 135 
swap out, 135 
system clock, 136 
text code r 127 
thread, 131 
transistor, 125 
Unicode Worldwide Character 

Standard, 125 
Universal Serial Bus (USB), 137 
virtual memory, 135 
volatile, 13Z 
word size, 134 



Key Term Qui* 

Complete each statement by writing one of the terms listed under Key Terms in each blank. 

1. People use the _ 

2, The term 



_ number system. 



is a combination of the words ciVJGjy oVdrft 

3. The most widely used text code system among personal computers i&_ 
A. A pnxKsor's built-in instructions are stored as T 



processed. 
6. The 



.are high-speed memory locations built directly into the CPU that hold data while they are being 



— is run when the system turns on and verifies that the hardware is working. 
Digital cameras use to store pictures on removable cards. 



. The computer uses _ 
hard drive. 



_when it runs out of RAH, s 



s or data out to the 



^ ii * portion of a computer program that is being run by a CPU* 
contains the list of all commands a CPU l 
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Multiple Choice: 

Circle the word or phrase that best completes each 



1. The_ 



a, RAH 

3. The CPU uses a 
a. control unit 

4. The 



_ standard promises to provide enough characters to cow all the world's languages. 

d< EBCDIC 

cL Hash 



3, ASCII b. Unicode c< RAH 

2. may be built directly into a CPU or placed on the motherboard* 

b. Parallel. C. Cache memory 

to store and retrieve each piece of data in memory* 

b, cache c. memory address 



e data and instructions between storage and memory as n«ded H in a process wiled 



b. volatility 

5. The bus's speed is dfrectly tied to the speed of the computer's 

a. RAM b. CPU c. ROM 

6, A laptop will most likely use memory chips. 

a. DIHM b-SO-DIMM C.SIPP 



7. Memory that Loses its data when power is tumid off is considered _ 
a. volatile b. static c. dynamic 

8. The acronym — . . — means billions of operations per second, 

a. CB b. MHz c. KHz 

9. A CPU that is fallowing a series of steps to complete an instruction is using _ 
a. threading b. pipelining c. cache 

10. This cache holds the moat recently used data or instructions, 
a. LI b. L2 C. L3 



cL POST 

in a r. 



d. exchai 
d.DIHM 
d. SIHM 
d. 



d. GHz 
_ technology, 
d. 



d.L4 
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Review Questions :: 

In your own words, briefly answer the following questions. 

1, Wist is the difference between data and information? 

i How many characters or symbols can be represented by one eight-bit byte? 

3. What is meant hy'woid size"? 

4. What is the difference between arithmetic operations and logical operations? 

5. What ha data bus? 





6. Describe how virtual memory work*. 

7. What is the difference between an LI and an L2 cache? 

8. Describe the role of a computer's system clocfc, 

9. Why is a CPU oftin idle? 

10. WhyisitimpwUnttohaveaiUndafdtextcoo'e? 

Lesson Labs 

Complete the following exercises as directed by your instructor. 

1. Using the list of ASCII characters in Table 5A.3, com pew a sentence using ASCII text codes, Make sure the sentence 
includes at least six words and make it a complete sentence. Swap your ASCII sentence with a classmate, then 
translate his or her sentence into alphabetical character*. Time yourterf . How lung did it take you to translate the 
sentence? What does this tell you about the speed of a computer's processor? 

2. Compare ASCII and EBCDIC. Create a table that Lists the ASCII values and their corresponding EBCDIC values. 
Determine a mathematical formula to translate from one to another. 
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Modem CPUs 



OBJECTIVES :i 

» Native the best~kno«n families 
of CPUs. 

Differentiate the processors 

used in Macintosh iii id I DM 

compatible PCs. 
?> Define the tfirrns CISC and RISC, 

Identify one advantage of using 

multiple processors, in a 

computer. 
> ■ Identify four connections usod to 

attach devices to a PC. 



Overview: The Race for tha Desktop 

Horn fin is fast enough? I low powerful does a eumpuler need to lie? 
We may never knuw the- ultimate answer to these questions because 
when it ct]mcs to computer performance, the har continues ta he raised. 

Software developers ami umts cmiht.mtlv nuke ^.Uer den1;iridH tif 
Computers, requiring them to perform art ever-hij;her number uf tasks. 
Processor developers respond with chips of ever- increasing speed and 
power. Chipmakers such as fnieL TBM T Freescale, Advanced Micro De- 
vices {AMD), and orhcrs keep proving that there seems to he no end to 
the potential power of the personal computer. 

This lesson looks at the processors most commonly found in per- 
snnal computers and describes some of rhcir mosi important features 
and distinguishing characteristic*. You will learn how these CPUs are 
typically differentiated from one another and see hnw their perfor- 
mance is measured. You alsn will learn some of the ways ynu can ex- 
tend the power of your PC's processor to other components by using its 
expansion capabilities. 




A Look Inside the Processor 

You have already seen how a PC processes and moves data t Fur most 
people^ the great mystery of the PC is what takes place inside its 
circuitry. How can this box of chips, wires, and 
P^rts — most of which don 1 * even move— do its work? 

A processor's performance — even irs capabi 
ity to function,— is dictated by its interna t de- 
sign, or arehi lecture. A chip's architecture 
determines where its parts are located and con 
nectcd, how it connects with other parts of the 
computer, and much more. It also determines the 
path that electricity I in the form of moving electrons) 
takes as it moves through the processor, turning its tran 
sistors on and off. There are many different chip architec- 
tures in use today, and each family of PC processors is hascd 
on its own unique architecture. 

In fact, processors are differentiated by their architecture (see Figure 4|\ r 1 1 The 
processors of IBM PCs and Macintosh computers have such different architec- 
ture^ for example, that they cannot even run the same software; operating sys- 
tems and programs must be written to run on each processor's specific 
architecture, to meet its requirements, 

A pr<xc>Mir> jrdiitcaurc determines how many transistors it has,, and there- 
fore the processor^ power (see Figure 4B.21. Simply stated, the more transistor* 
in a processor, the more powerful it is r The earliest microprocessors had a few 
thousand transistors. The processors in today^ PCs contain tens of millions. In 
the most powerful workstation and server computers, a prncessnr may Cnntain 
hundreds of millions of transistors, wlicn .1 computer is enntigured to use mulo- 
pie prouessors. it can ulliniately enntain billion* of Irinsislors. 

A. processor includes many cither features th.ir affect irs performance. l ; or ex- 
ample, a processor's performance is affected by the number of hits of data ircan 
prt>cess ;il any one time. Currently, nearly all standard PC processors muvc data 
trt 32-bit chunks; they are called ".12 -hit processors. " In 2U(K> American Micro 
Devices (AMI)! 1 rellcascd a new generation or desktop Vil processor that can han- 
dle 64 hits of dan, (High-end workstations and many minicom- 
puter systems have used h4-hit processors for about a decade.) 




FIGURE 48.1 

CHtormt processors have dllf crciil 
arcfilttfttjres. In some cases. 
Brtfil&cSf bs are so Awer* Dial 
processors cannot nm the same 
sdhvare. For this reason, software must 
be wntton especially tor Windows PCs, 
Macintosh cmiCHjiefs, and workstatcHis 



Microcomputer Processors 



]-or rwo decades after the hirth of the personal computer, rhc 
biggest player in the PC CPU market was Intel Corporation This 
dominance began to change in 1998 when several leading com- 
puter makers began offering lower-priced systems using chips 
made by AMD and othct chip manufacturers. Initially, these mi- 
eropntJCesSors of fered less performance at a Lower price, That sir- 
uation has changed, however, as AMD made rapid advances in 
its products" capabilities. Today, Intel and AMD chips compete 
head to head, not only in performance, hut ajso in price, 

Intel and AMD are not the only manufacturers on the block. 
Mutoruta, now known as Frecsca Ic, manufactured the processor* tor all Macin- 
tosh computers up to and including the {'A. They si III make chip* for communi- 
cation devices. The newer Macintosh G5 boasts a chip made by IBM. Many other 
companies make specialized processors for workstations, minicomputers, hand- 
held devices* automobile electronics, and kitchen appliances. 




FIGURE IB. 2 

Transistors are a key nrjredienl in any 
processor Tho mere iransistnrs available, 
the rrore potterM trie processor, 
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An v<m read the following sections, remember that peiWmance specifkations 
and features can change rapidly. Chip manufacturers make constant improve- 
ments to their products; as t result, the most popular PC processors now operate 
At s^rt'tls higher thin 1 Gl I/, and the}' continue to he faster every month. By con- 
tinuously refining chip design? and manufacturing processes h chip makers are al- 
ways finding ways to add more transistors to chips, 

Intel Processors 

Intel is historically the leading provider of chip* for PCs, In 1971, Intel invented 
[]u microprocessor — the stalled computer on a chip—with the 4004 model jsee 
Figure 4U.3}. ITiis invention led to rhe first microcomputers thar began appearing 
in 1975, Even so, Inters success in this market was 
not guaranteed until 193-1 when IBM released the 
first IBM PC which was hased on an Intel micro- 
ti rDCt>M. jr. 

A list of current Intel chips (sec Figure 4B.4f, 
along with their clock speeds and number* ot tran- 
sistors, is shown in Table 4b A, 



v 1 



Advanced Micro 
Devices (AMD) 
Processors 
In 199fl, Advanced Miens 

Ufvicei 'AMD; emerged 
as a primary competitor 
to Intel's dominance in 
the IBM-compatible PL 
market. Until that time, 
AMD processing Were 
typically lound in Invver- 
performancc, low-priecd 
home and small business computers m1Ims>; fur k->s. clvm $1,000. WLrh tIk- release 
ot the rind Athlon processor series, AMD proved that it eon Id compete feature 
for feature with many of Intel's best' selling product*. AMD even bewail a new 
r;lc<r for I lie fastest PC j>r"(ioe«f\[ift 

A list nf currtm AMD chips (see Figure 4B..H along with their clock speeds 
and number!! of transistor^ is shown m Table 4B.2. 
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Current Intel Processors 








Number cf 


Hotttl 


Primary Use 


Clock Speed 


Transistors 


Itanium 2 


Server 


L3 GHz and up 


£ 10 million 


Ppntiurt 4 


PC 


1,4 G Hi and up 


million 


Pentium III Keen 


Server/Wei kstatiort 


700 MHz and up 


42-55 million 


Pentium III 


PC 


650 MHj; and up 


29-44 million 


Celeron 


Budget PC 


500 MHz and up 


2&- 44 million 



Ui Chapter 4 



Urheberrechtlich gz 





AMD Protestors Use 


1 fn Today's Personal Computers 




Model 


r 1 - _*lr Cm,*.*. J 

tiocit >peeo 


Number of Transistors 


Athlon FX 64 


2 1? GHz and up 


105.9 Million 


Athlon XF 


12 GH; and up 


54.3 Million 


Opteron for savers 


1,4 GHi and up 


106 Million 


Athlon 


1,0 GHz and up 


37 million 


Duttm 


600 MHz and up 


25 million 




FTee scale Processors 

Frccscalc Semiconductor, lnc> a subsidiary or M mo- 
rula, Inc., has ii 50-year histoid 1 in microelectronics. As 
mentioned earlier, many AppEe cmnputers iw 
FrecscaJir processors. Frccscalc processors were also an 
early favorite among companies rhat built larger, 
UNIX-based computers. 

Thruu^h the years, Frccseale offered rwo processor 
architectures chat were used in Mac- 
Iniosh computers. The first is known 
as the 680x0 family. A new type of 
processor, which was developed by 
Freescale,, Apple, and SUM, has re- 
placed this family ui processors. This 
new processor architecture^ called tbe 
PowerPC archireerure,, is the basis for 
aJl new computers made by Apple. 
Freescale's MP(.774jc.y processors can 
be found in Apple's G4 computers. 
PowerPC processors from FiecscaJe 
are alsn ideal for Linux operating sys- 
tem implementations, which are growing in popularity among desktop users. 



IBM Processors 

In addition to working with Apple and Freescaleon the 
PowerPC line* "iM makes high-pcrioroianCe main- 
frame and workstation CPUs, In 2003, HIM partnered 
with Apple and released the GS (see Figure 4fl.7), ad- 
vprtiscd as the "fastest desktop processor ever.™ While 
most new chips can nuke tliis claim, the G5 Jclivcrnd- 
Thc GJ delivered true workstation power at the cost of 
a standard desktop. As a demonstration, Pixar studios 
were provided with several G 5 -equipped computers;. 
The Dittiey/Pixar movie Finding Nemo was created en- 
rircly on the Gi desktop computers. Previous releases 
from Pixar, including 1 by Stury^ required high-CIld 
workstations. 





FIGURE 4D.0 

MCGBQxDtle pholoyopn and 
MFC ?4-i7A FwwiK processor from 
Frwstate SBirKonductor 



FIGURE 4B<7 
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Throughout this book (and in any other inforniation you read 
about computers), you set references to chips. Processors 
reside on chips, as do memory and other types of computer 
circuitry. But what does this mean? Whit is a computer chip? 

To understand how chips work, you have to think small 
. . , very, very small. Thats because the transistors, circuits, 
and connections that exist on a computer chip are so tiny 
that their dimensions are sometimes measured in terms of 
atoms rathcrthan rritLimeters or inches. 

Most computer chips are created on very thin wafers, 
which are made of nearly pure silicon. (Silicon is 4 mineral 
that is purified and refined for use in chips. It is used in 
marry other products, too.] Some chips may be made from 
other materials, such as various types of plastic, but the 
chips commonty found in personal computers ace silicon- 
based. 

The Making of a Chip 

Transistors and circuits exist as tiny channels on the surface 
of a ehip H which means they must he carved out of the sili- 
con. To do this, chip manufacturers use a process called 



photolithography to physically 
etch out the tiny gruoves and notches that mate up the 
chip's circuits. In the first step of this process the silicon 
wafer's surface is covered with a gooey substance called 
photoresist, which is sensitive to certain types of light. 

Next, a glass pattern (called a mask) is placed over the 
wafer. This pattern is marked with the precise lines where 
each transistor and circuit wilt Lie on the chip's surface. 
The manufacturer then shines ultraviolet light through the 
pattern; the pattern's dark lines "mask" the silicon wafer 
from the light, protecting it. The exposed photoresist reacts 
to the Light that touches it softening the silicon beneath 
it. The exposed silicon is washed away Leaving a pattern of 
fine tracings on its surface. 

The manufacture* then coats the wafer's surface with 
ions. This coating chano.es the way the silicon conducts 
electricity, making it more efficient at moving electrons 
through its circLrits. (Moving electrons represent the hinsry 

and Cs that mate up data for the computer,} Because 
electrons are so small, the chip's circuitry can be very fine. 

In the next step of the process, atoms of metal (such as 
aluminum or copper) are placed in the etched channels on 



Co rti o 3 ri n □ Processors 

Most non-computer people cutty use the dock speed to compare two processors. 
This is a good! comparison, bur h is akin to comparing cars onl> r hy their top 
speed. There are many features of a car rhat are as important as rated speed. 
When comparing processors, many factors come into play. T^rgcr cache and 
faster system bus speeds usually indicate mnre powerful processors. Table 
contrasts three powerful desktup processors 



TABLE 4B.3 



CPUs/ Performance Specifications 


Specification 


AMD AthU 


n 64 FX JnteL Pentit 


im IV PowerMac G5 


Number of registers 


16 


16 


W 


Word ?iie 


64 bits 


12 bits 


64 bits 


FrontSide or system 


1.6 CHj 


800 MHz 


1 GK; 


bus speed 








LI cache 


128 KB 


pj 


na 


LZ cache 


1DZ4 KB 




612 
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the wafer's surface. These connections will conduct elec- 
trons as they move through the chip. 

So Many Transistors, So Little Space 

Today's manufacturing processes are so precise thaE they 
can squeeze millions of transistors onto a single chip not 
much larger than a person's thumbnail. One way to achieve 
this is by etching the chip's surface in separate layers, lit- 
erally stacking sets of circuits on top of one another. 

Another way is to place those circuits closer and closer 
together. Currently, rhipmakers can place transistors so close 
that they are separated by Ins than a micron, (A micron is 
one-millionth of a meter.) Production technologies are con- 
stantly being refined. Today's popular PC processors contain 
tens of millions of transistors; in a few years, there may be 
as many as one billion transistors on a single processor chip. 




Ohio designs are constantly ewMng, mdfrg p io cessra cv&r faster 
and rnnns ptwerf J. 



RISC Processors 



The; processor* in IBM-eompatihle PCs 
arc complex instruction set computing 
(CISC! processors. The instruction sets 
for these CPUs arc large, typically con- 
taining 200 to 300 instructions, 

Another theory in microprocessor 
design holds that if the instruction set 
for the CPU is kept small and simple, 
each instruction will execute in much 
less time* allowing tin.' piocosof to 
complete more instructions during a 
Riven period, CPUs designed according 
to this theory fire called reduced instruction set computing (It ISC \ processors; 
RISC instruction sets arc considerably smaller than rhosc used by {JlSCJ proccs 
sors. 1 lie RISC dcsiuji, which is used in the PowerPC processor but was hirst im- 
plemented in the mid- 1930s, results in a faster and less expensive processor. 



SELF-CHECK :: 

Complete each statement by fitting In the blanks. 

1 P Ths Han'uri 2 processor has transistors. 



a 45 millwis b. 105.9 million 

2 r p« Athlon and Duron processors are made by 

a, Inlel b. AMD 

3. A joint effort of IBM , Ft eescate, and Apple produced u 
a W b. G5 



Parallel Processing 

Another school of thought on producing faster tomputer.n is to build rhem wirh 
more than one processor. "This type of system is said to he a multiprocessing i S\P\ 
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For moru ribnnalim on paralcJ 
proccssmg tectinolqgies. war 



Standard compute* ports on modem 
Mouse — 



system. TIM result is a sysrem that can handle a much greaier flow nf dara, com- 
plete more tasks in a shorter time, and deal with the demands of many input and 
output devices. A special form trf'MP I hit uses, act even number of processors in 
symmetric multiprocessing (SMI*), SMP's advantage is the number of processors 
LS hrm'Tcd TO a power of TWO. The limitation On the number of processors makes 
the systems easier to design. 

Parallel processing is not a new idea in the minicomputer, mainframe, and su- 
percomputer arenas. Manufacturer* have developed computers with hundreds or 
even thousands of microprocessors — systems known as massively par.dlel ptty 
ires sine, I MIT I computers. 

At die odicr crtd of the spectrum, multiple-processor versions of PCs are avail- 
able today and are Commonly used as network servers, Internet host compilers, 
and stand-alone workstations. Jn fact, recent generations of standard PL! micro- 
processors incorporate a measure of parallel processing by usirtR pipelining tech- 
niques to execute more than one instruction at a time. 

Extending the Processor's Power to Other Devices 

You have already learned that all the components of a computer tic into the com- 
puter's CPU by way of the hits. When you need to add a new piece of hardware 
to your computer, you need to know how to connect ir ro the bus. In some cases, 
you can plug the device into an existing socket* or port, on die back of the com- 
puter. Most computers have several Type* uf ports, each with differerU capahililies 
and uses. Older computers feature only three or four distinct types of ports, but 
new systems provide a wide array of specialized puris. When a port is not avail- 
able, you need to install a circuit board that includes the port you need. 



Standard Computer Ports 

All modern computers come with the 
same basic set of ports. These allow you 
to connect common devices to your com- 
puter. Without these ports, your Com* 
p liter would not hooi properly and if i| 
did, you would be unable to interact with 
the software on die system. 

Figure 4B.fi shows the back of a new 
computer. It contains several color- coded 
ports, At first glance, it can be over- 
whelming. However remember that 
most plugs only fir where they belong 
and a mistake is never catastrophic. The 
must commonly used porls are 

» Mouse and Keyboard Porta. Accepts 
tile keyboard and mouse plu^s. The 
mouse is always the top port. If you 
make a mistake and plug the mouse 
into the keyhoard port, the com- 
puter will not boot properly. 

» Two USB ports. These accept ajiy 
number of devices including cameras 
and joysticks. 
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» Serial Port, Scrijil purrs ;irc connected to cvTcrnnl modem*,, 
» Parallel Pnrr Most common uses are en conned older printers to the 
computer 

» Audio Ports. There are typically three audio pons on modern computers. 
The green speaker port is for your headphones or desktop speakers. The 
pink microphone port is for a small microphone. The yelt^u speaker out i* 
denned fur serious audiophiles to Connect [hc]r computer to a home stereo 
System. Intense gamers or PC movie viewers may employ [his opium. 

» Network Port. This port allows your computer to plug into a network or use 
a high-speed internet connection. You will learn more about networking in 
Chapter 7 S -Networks," 

» Modem Port* It connects yout computer to a phone line. The most common 
use for A modem is Internet access. You [earned more about the Internet in 
Chapter 3, "Presenting the Internet." 

» Monitor Port. Most monitors connect to tlie three-row port on the right side 
of the image. This can be found either by the serial port or with the expansion 
cards. Other muni tor opt inns may include connections to a TV 



Serial and Parallel Ports 

A PCs internal components communicate through rhe data bus, which consists of 
parallel wires:, Similarly, a parallel interlace is a connection nf eight or more wires 
through which data hil.s eari flow simultaneously. Must computer buses Transfer 
12 bits simultaneously. However, the Standard parallel interface for external de- 
vices such as printers usually transfers eight bits (one byte} at a time over eight 
separate wires. 

With a serial interlace, data hits are transmitted one at a time through a single 
wire | however, the interface includes additional wires lor the hits that control the 

flow of data). Inside the computer, a chip called a universal asynchronous 

receive r-transmitter I.UAKT} converts parallel data from the bus into serial data 
that flows through a serial cable. Figure 45,9 shows how data flows through a 
nine-pin serial interface. 




Preceding Qati 155 



ciin 



Lib riid\ n ru 11' iriL'jh r. ixiriTrt 1 nl ■ :■ 




As you would expect, 3 parallel interface can handle 3 higher volume of data 
than a. aerial interlace because more rhan one bit can be transmitted Through a 
parallel interface simutranenusl^ Figure 4B.10 show; Juiw data moves through a 
parallel interface. 

Specialized Expansion Ports 

In addition to the standard collection of expatoiuu purls, man? PC* include -spc- 
cialiMd ports,. These pons a Haw the connection of special devices, which exrend 
the enmpurqr^s bus in unique ways, 

SCSI 

The Small OnmpiUrr System In ( ertsx* (SCSI, pronounced SCHZZy) takes a differ- 
ent apprnach from standard parallel or serial ports. Instead of forcing the user to 
plug multiple urd* into the computers expansion slots a single SCSI adapter ex- 
tends the hus outside the Computer by way nf a Cable. Thu^ SCSI is JiLe an ex- 
tendon Lord for the data bus, Lik^ pluj^iiLnjj one extension Cord iiHu another to 
lengthen a circuity you can plu£ une SCSI device intu another" to form a chain, as 
shown in Figure When devices are connected together this way and 

plugged into a single porr, they are called a "daisy chain/ Many devices use the 
SCSI Inrerfacc. Fast, high-end hard disk drives often have SCSI interfaces, as do 
scanners, tape drives, am! optical storage devices such a*. CP-ROM drives. 

USB 

The Universal Serial Bus (USB I has become the most popular external connection 
for PCs — both IBM-compatible and Macintosh systems. USB has .several features 
that have led to its popularity. Firsts USB is a hot swappable bus. This means that 
users can switch USB devices without itrjooting the PC. A second: feature is its ease 
of use. Simply plugging the device in makes it ready fo run. Finally, USB supports 
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127 dai$y-chaincd devices. lbday, must new computers feature Jt least four USB 
ports, with twn often in the front of the PC, 

IEEE 1394 (Fire Wire) 

like the USB standard, the IEEE J 394 [Fire Wire) standard extends the computer's 
bm to many peripheral devices through a single pore, because IEEE 1394-com- 
phant technology is so expensive, however, it is nor expected to become the dom- 
inane bus technology, although it may gain wide acceptance as a standard fot 
pluming video and other hijdi-daia-clmTUnhpnt devices to < he system bus. 

Musical Instrument Digital Interface (MIDI) 

The Musical Instrument Diplal Interface (MIDI: has heen in use since the early 
JSflOs, when a H"Hip uf nui^ici! insl rum nit manufacturers develuped the tech- 
nology tn enable electronic musical instruments to Lommunicnte. Since then* 
MIDI has been adapted to the personal computer. Many sound cards arc MIDI- 
Compliant and feature a specLd MIDI purl, limine, .l MIIU purl, ytui tan phitf a 
wide variety of musical instruments and other MJDI-c on trolled devices into the 
computer. MIDI systems are widely used in recordmj; and [jerfurmEiie. music to 
emit ml setting fur electronic synthesizers, dniul machines, liyliT systems, ampli- 
fi cation, artd monf + 



f ly more nirtonnaton do SCSI, 
USB. rirattfaand MIDI 
itjefwdones visil 
htlpJ/www.mljhc,cnrn,r 




Expansion Slots and Boards 

PCs are designed so that users can adapt, or mni \ytun\ c h c machines to their own 
particular needs. PC motherboards have two or more empty L\p.-in\inn sh>is, 
which arc extensions of the computer s bus lhar provide a way to add new com- 
ponents to the computer. The slots accept cxpamiiin boards, also called cards, 
jidapierh, or sometimes jusr bo.irdv. Figure 41!. 12 shows a Ft! expansion hoard 
being installed. The board it be- 



ing attached tn the mother- 
board — the main system board 
to which the CPU, memory, and 
other components arc attached. 

Adapters that serve input and 
output purposes provide a port 
to which dev ices can he attached 
and act as translators between 
the bu> and the device itself. 
.Some adapters also do a signifi- 
cant amount of data processing. 
For example, a video controller 




FIGURE 4B.12 
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:; Compute in Your Career 

Computer Sales Professional 



Computer-based phone systems were so revolutionary back 
in 1996 that few companies were interested in them. That 
reluctance made Mike Plumer's job as salesperson for Alti- 
Gen Communications, a fremont, California, manufacturer of 
server-based phone systems, pretty challenging, "We were 
aslting companies to buy something that they didn't even 
know existed," recalls Plumer, the firm's senior director of 
sales. 

Plumer worked through the early challenges by finding 
other sales reps with a good mix of technical and business 
knowledge to join him, and by "knocking; on a lot of com- 
panies' doors' to find those that were wilting to purchase 
AltiGen J s innovative products. 

As with any new technology, AltiGen's products didn't 
stay unique for long as other companies began producing 
server- based systems, A public relations major who gradu- 
ated from Iowa State University, Plumer continues to han- 
dle sales for the company while also overseeing its 
14 -person worldwide sales force. His day typically starts 
with a commute to work— time he uses to plan out the day 
ahead. Upon arriving at the office, he makes calls to his 
field sales reps and managers tor a "status check." 



In addition to selling and overseeing; Alti Gen's sales 
force, Plumer also handles myriad other tasks. When 
telecommunications companies are visiting for on-site sale* 
training, for example, he may conduct a one-hour presenta- 
tion on Voice over IP and networking. Such diversions keep 
the job interesting, says Plumer, who enjoys selling systems 
that range in price from $20,000 to $150,000. 

"These sales require interaction not only with a com- 
pany's tech personnel but also with top decision makers," 
says Plumer. ^ou must be able to relate to people at the 
decision-making level while also displaying the technical 
aptitude needed to help them make those derisions." He 
sees future sales opportunities in the IT field as "very 
good," based on the fact that all high-tech companies rely 
on productive salespeople to push their products out to the 
masses. 

Computer sales professionals Like Plumer sell a wide vari- 
ety of products and services. Hen are just a few: 

» PC Hardware Sales. This field includes personal comput- 
ers— desktops, portables, network servers, network com- 
puters, and handheld computers. 



is a card that provides a port on the back of the PC into which you can plug the 

monitor. It also contains and manages the video memory and dues the processing 
required to display imapes on the muni tor. Similar devices include sound tardi . in- 
ternal modems or fax/modems, and network interface cards. 

PC Cards 

Another type of expansion card is the PC Card (initially called a Personal Com- 
puter Memory Card International Association* or PCM HA, c,ird>. It is a small 
device about the si7e of a credit card (see Figure 4R. U). This device was designed 
initially for use in notebook computers and other computers that are too small IO 
accept a stand.ird expansion card. A PC] Card fits into a slot on the hack or side 
of the notebook computer, PC] Card adapters are also available far desktop com- 
puters, rnablmg them to accept PC Cards. Even some types of digital cameras ac- 
cept PC Cards that store digital photographs. PC Cards are used for a wide 
variety of purposes and can house modems, network cards, memory, and even 
fully functioning hard di&k drives. 



FIGURE 
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-» Enterprise Hardware Sales. The term enterprise usually 
means "big company," and big companies often have 
specialized, high-level computing needs. 

» Specialty Hardware Sale*. Nearly every kind of organ r- 
zati-OTi has some type of specialized hardware need, such 
as high-output color printers storage subsystems, 
backup systems, and other peripherals, 

?> Telecommunications Sales. Telecommunications and 
computer technologies go hand in hand, and today's 
businesses are hungry for both. 

?> Software Sales. This industry extends beyond sales of 
operating systems and world processors; enterprise soft- 
ware includes massive database systems, network man- 
agement software, data-mining tools, and other powerful 
and expensive packages. 

Salts professionals are compensated in different ways, in- 
cluding straight salary, com missions, bonuses, profit shar- 
ing, stock options, and other rewards. According to the 
Bureau of Labor Statistics, Occupational Outlook Handbook, 
2004-05 Edition, the median annual earnings of sales rep- 




resentatives in tbe computer and data processing sewicw 
held were S55,74Q. In addition to their earnings, sales rep- 
resentatives are usually reimbursed for expenses such as 
transportation costs, meals, hotels, and entertaining cus- 
tcaim. 



There are three categories of PC Card technologies: Type I, Type D, and Type 
HI, The different types arc typically defined by purpose. Far example. Type I cards 
usually contain memory, Type II cards are used for network adapters, and Type 111 
card* usually house tiny hard drives. Type I l*L Lards are the thinnest a liable 
and have the fewest uses. Type HI cards are the thickest and enable developers to 
fit disk storage devices into the Card-size shell. Some PC Card adapters can hold 
multiple cards, greaily expanding the capabilities of the small computer. 

Plug and Play 

With I he introduction of Windnws 9> p I nl tl-hnscJ PC's h'g.in suppnrting the Hii;.' 
and Play standard, making it easier to install hardware via an existing port fir ex- 
pansion slot. Using hardware that complies with Windows 1 Plug and Play stan- 
dard, the; operating system can detect a new compement automatically, check for 
existing driver programs that will run the new device, and load necessary files, In 
some cases, Windows will prompt you to install (he needed files from a disk. De- 
pending on how I he new device is CoOjleCted, this process may require restarting 
the system far the new hardware's settings fn take effect, Still, ftus process is much 
simpler than the one required, prior to Plug and Play technology, which usually 
forced the user Ens Hi.nui.illv resolve conflicts between nhe new hardware a ikl other 
components-. 



ONLINE 

For more imtarnation on Pkjg and 
Plav uui 

http://Wvw.mliihe.cam/ 



Processing Data 157 

Urheborrechtlich geschutztes Mai »rlal 




Review 




» A processors architecture, or internal design dictates its function and performance, 

« A key to a processor's performance is the number of transistors it contains;. Chip de- 
signers constantly look for new ways to place mure transistors on microprocessor 
chips. Today's PC processors contain tens of millions of processors. 

» Intel manufactii red the processors used in the first IBM personal computers. Today, 
Intel's most popular PC processors are the Pentium 4, Pentium IllXeon, Pentium HI, 
and CeleTon. A newer Intel processor, the Itanium, is a 64-bit processor used in 
hig h-perforrnance workstations and network servers, 

» Adduced Micro Devices (AMP), which initially made lower-performance processor? 
for low-cost PCs, now manufactures high-performance processors that compete di- 
rectly with Intel. AMDs most popular PC processors are the Athlon and Duron. 

» Freestale manufactured processors used tn Apple's older Macintosh computers; its 
most popular processors are in the PowerPC family. Freescale also makes processors 
(ot other types of computing: devices, such as minicomputers and workstations, 

» IBM manufactures processors used in a variety of environments. IBM processors can 
be found in many models of mainframes. More recently IBM teamed with freescale 
and Apple to develop the GS processor, 

» Most of the processors used in personal computers are based on complex instruction 
set computing (CISC) technology, PowerPC processors, and processors used in many 
other types of computers, are based on reduced instruction set computing (RISC) 
technology. Because they contain a smaller instruction set, RISC processors can run 
faster than W processors, 

?j A parallel pressing system harnesses the power of multiple processors in a single 
system, enabling them to share processing tasks. In a massively parallel processor 
(MPP) system, many processors are used. 5ome MPP systems use thousands of 
processors at one time. 

» External devices, such as those used for input and output are connected to the sys- 
tem by ports on the back or front of the computer. 

» Most computers come with a serial port and a parallel port A serial port transmits 
one hit of data at a time; a parallel port transmits one byte (eight bits) of data at a 
time. 

si if the computer does not have the right type of port for an external device (or if all 

the existing ports are in use}, an expansion board can be installed into one of the 

PCs empty expansion slots, 
» Bus technologies such as Small Computer System Interface (SCSI), Universal Serial 

Bus (USB), and IEEE 1394 {RreWue) enable the user to connect many devices 

through a single port L 
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Key Terms 



adapter, 155 

Arfvanred Micro Devices (AMD), 14B 
architecture, 147 
board, 150 
card, 155 

complex instruction set computing 

(CISC), 151 
configure, 155 
expansion board, 155 
expansion slot 155 



Freescale, 149 
IBM, 149 
Intel, 148 

massively parallel processing 

(MPP}, 152 
multi processing (HP}, 151 
Musical Instrument Digital Interface 

(MIDI), 155 
parallel interface, 153 
Plug and Play, 157 



reduced instruction set computing 
(RISC), 151 

serial interface, 153 

Small Computer System Interface 
{SCSI), 154 

symmetric multiprocessing (SMP), 15Z 

universal asynchronous receiver- 
transmitter [UART), 153 



Key Term Quiz 

Complete each statement by writing one of the terms listed under Key Terms in each blank. 

1. A processor's internal design is called its „ 

2. _ and are the leading manufacturers of processors for IBM-compatible personal 

computer*. 

3. When you a PC you are adapting it to best meet your needs. 

4. With a(n) interface, data bits ace transmitted one at a time through a single wire, 

5. The enables electronic Instruments and computers to communicate with one another, 

G. Hie allows devices to oe connected in a daisy chairu 

7. ports can transmit eight oytesat a time, 

B. In processors, the instruction sets are large, typically containing 200-300 instftictions, 

9. An expansion Is plugged into a computer to provide additional connectivity or functionality. 

10. A system that employs an even number of processors is said to use 



I 
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Cirde the word or phrase that best completed each statement 

1, A computer system that uses a smaller instruction set is said to use technology. 

a. parallel processing t). RISC c. cache d. 2ip 

2, FfreWiie is another name For the interfaces 

a. parallel b. IEEE 1394 c, MIDI d. USB 

3, The . processor's used in Apple's Macintosh computers. 

a. Celeron b. Athlon c. ThinkPad d, F 

4, The mors a processor has, the more powerful it is. 

a, microns ta, transistors c. connections d. neurons 

5 r The instruction set for a ^ processor usually contains £00 to 300 instructions. 

h, 05C b, SMP C RISC d. IW 

6. You can connect an electronic instrument to your computer via the poTt 

a PS2 b, USB C, HOX d,MIDI 

7. Older printers are likely to oe connected through the interface. 

a COM b. parallel c. modem d> network 

8. Your phone line is connected to the on your computer. 

a. PS? t>. USB c. modem network 

9. The green audio port is used to connect your * 

a. microphone t>. speaker c> steieo d. guitar 

10, Which of the following cannot he the number of processors in an SHP system? 

O h 4 a. 6 C. B d> 16 
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Review Questions :: 

In your own wards, briefly answer the following questions. 

1. Describe the purpose of expansion slots In a PC. 

2. What is the primary difference between a RISC processor and a CISC processor? 

3. Why is a processor's anchitectu« importarrt? 

4. Whit are the 3dv3nt3g.es of parallel processing? 

5. WhatisthtpurpMnftheUAirT? 

6. Name the five processors currently available from Intel Corporation. 
7> Kane the five processors currently available from AMD. 

8. The AMD Athlon 64 FX the Intel Pentium 4, and the PowerMac G5 are the most powerful processors currently in use 
in PCs. What are the word sijes of these three processors? 

9, Why can It be said that recent-generation PCs incorporate a measure of parallel processing, even though they have 
only one processor? 

10. What Is a 'daisy chain*? 
Lesson Labs :: 

Complete the following exercise as directed by your Instructor. 

1. To view information about your computer's components, follow these steps: 

a. Open the Control Panel window. {The steps for opening the Control Panel vary, depending on the version of 
Windows you use. If you need help, ask your instructor.) In the Control Panel window, dauhle-cM: the System 
icon. 

b. In the System Properties dialog be*, select the Hardware tab and then open the Device Manager window to view 
the list of categories of devices attached to your system. If a category is preceded by a plus sign [+), click thfs 
symbol to display all the devices in that category, 

c. To read about a device, right-click its name, and then click Properties, A dialog box will appear displaying 
information about the selected device, Warning: Do not make any changes. 

d. Review the properties for your system's disk drives r pots, and system devices. 
« r Close any open windows or dialog bones; then close the Control Panel window. 
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Chapter Labs 

Complete the follow 
home. 

1. Mug ii in. With your instructor observing, turn your computer and monitor 
off and unplug them from their power source. Then take these steps: 

a. Move to The back of The computer and inspect ill the cables plugged into 
it. Which devices are connected to the PC and hy which cables? Which 
porr is connected to each device? Make a chirr of these connections:. 

h, Unplug each connection. After all students have unplugged their devices 
for their computers, switch places with someone and reconnect all the de- 
vices to the computer. Docs the other student's system have the same con- 
nections as yours? If tint, can you reconnect all its devices correctly? 

C. Return to your PC. Use your chart to see whether your system has been re- 
connected correctly. If nor, corrccr any connecting errors. When you are 
sure all devices are plugged into the right porta, reconnect rhe PC and 
monitor to the power source. Turn the FC on and make 
working correctly, 

2. Watch those files grow. The concept of bits and bytes may s 
until you begin creating files on yourcompurer. Then you can begin to under- 
stand how much memory and storage space your files, take up (in bytes* of 
course). Create a file in Notepad, save it to disk, and take the following steps 
to add to the file to see how it grows: 

a. Launch Notepad, The sieps to launch rhe program vary, depending on 
which \ersion of Windows, you use. If you need help, aik your instructor 
for ditectionSh 

t>- Type two or three shnrt paragraphs of text. When ynu arc done, click the 

Fdc menu, and then click the Save As command, 
C. Ln the Save As dialog box, choose a drive and folder in which to save the 

new file, and give the file a short name you can remember easily, such as 

SIZR-TE5TTXT, 

d. With Notepad running, launch Windows Explorer, [f you need heLp T ask 
your instructor for directions, 

e. Navigate to the drive and folder where you saved your Notepad file. When 
you find rhe fde, look for its size in the Size column and write down the 
size. Close the Exploring window, 

f. Rerurn ro the Notepad window and add two or three more pntagraphs of 
text. Then click the File menu and click the Save command to rcsavc the 
file under the same name. 

tj. Reopen Windows Explorer and Cook at the file's sire again. Has it 
changed? By how much? 

3. Learn more about Unicode. The Unicode rest code system will become uni- 
versally accepted in the next few years. All operating sysremsi application pro- 
grams, data » and hardware architecture^ have started to conform to it. For this 
reason, leam as much as you con about Unicode and how it may affect your 
Computing in the future. Visit the Unicode Consortium Web site: htip:// 
www.unicode.org. 
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Discussion Questions 

As directed by your instructor, discuss (he following questions in class or in 
groups. 

1* Do you think the international interchange of data provided hy the Unicode 
character set is a worthwhile goal for computing technology? Do you sec any- 
other benefits to Unicode's widespread implementation? 

2, Why U the CPU tommmily referred to as the computer's "brain'*? Do you 
think it is a good idea ro use this term to describe the CPU? Why? 

Research and Report 

UsLof; your uwn choice uf resources (such as the Internet, bonk^ tnajuiiioes, and 
newspaper sttktes)i research and write a short paper discussing one of the fob 
Eowing topics: 

» The history of the Pentium family of processors. 
» The uses of parallel processing computer systems in business, 
» The LiSUand Hire Wire bus standard^ and their possible impact on computers 
of the future. 

When you are finished, proofread and print your paper, and give it to your 
instructor 



ETHICAL ISSUES 



Computers are becoming more powerful all the time. 
Many people see this capability as a source of limitless 
benefits, but others view it as a threat. With this 
thought In mind, discuss the following questions In 
class., 

1* As technology Improves, processing becomes faster. 
It can be argued that computer technology has 
made Americans less patient thin they were a 
decade ago. Do you agree? If so r da you see it as a 
benefit of our technological progress or a draw- 
bach? Should we restrain our urge to increase the 
pace of Life? Be prepared to explain, your position. 



X 

y. Computers are not only getting faster, but they also 
are becoming exponentially more powerful all the 
timer For example many think that in the next 
decade artificial intelligence: will be developed to 
the point that computers can begin reasoning- 
weighing facts, solving problems, perhaps even 
malting decisions. Will people relinquish even a tiny 
bit of control to computers? If so, what kinds of de- 
cisions will we allow them to make For us? What 
risks do we run by enabling computers to become 
"smart" enough to solve problems Or ultimately to 
tbink? 
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This chapter contains the foliating, lemons: 



Lesson 5A: 

Types of Storage Devices 

» Categorizing Storage Devices 

Magnetic Storage Device* 
>j Optical Storage Devices 
>> Sottf-State Storage Devices 

Lesson SB: 

Measuring and Improving Drive 

>> Average Access Time 

» Data Transfer Rate 

^> Optiffliiirtg Disfc Perforntan:t 

:-o Drive Interface Standards 



Overview: An Ever-Growing Need 

The earliest personal computers provided very little space tor storing 
data. Same PCs did nut fcalurc disk drives aE all. Instead, they stared 
programs and dara on standard audio cassette tapes. Snmie PCs featured 
one or rwo floppy diik driven but no hard disks. When the earliest PC 
liard disks cattle un the scene, tlicy stutcd only II) MB of data. Siill + 
compared to a floppy disk (which then had a capacity of only S\2 KB), 
10 MB seemed like an Infinite amount nf space. 

By contrast, even todays lowest-Lost PC's feature hard disks with ca- 
pacities of 40 CE* BO CtR, or more, You can easily find a hard drive that 
holds ISO CiB of data for less than $200. Just as important rhese. large 
drives can mincer data at amazing spcedi, and many are external — 
meaning they can connect to any computer via a I J .SB or Hire Wire- port. 

In addition to floppy disks and hard drives,, today's computer user 
can choose frmn .i wide range of storage devices, from "key rinj;" de- 
vices that store hundreds of megahyres to digital video discs, which 
make it easy to transfer several gigabytes of data. 

This lesson e* a mi nes die primary types of storage found in today's 
personal computers, You "II learn how e:ich type of storage device stores 
and manage* data. 





Types of 
Storage 
Devices 



OBJECTIVES : 

List four types of magnetic 
storage media commonly used 
with P£s« 

» Exptain how data is stored on the 
surface of a magnetic disk. 
List seven types of optical storage 
devices tfiat can be used with PCs, 

» Explain how data is stored on the 
surface of an optical disc 
Ha mo three types of solid' state 
storage devices. 



Categorizing Storage Devices 
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c is to hold data — even when the computer is 
iscd whenever it is needed. Storage involves rwo 



"rhc purpose uf a storage dev. 
turned uff— .H[] the data can lie 
processes: 

» Writing. «r recording, the data mi it can be found later for use. 

^ Reading the stored data, then transferring it into the computers memory. 

The physical materials tin which data is 
stored are called storage media. The hard- 
ware components (hat write data to, and 
read data frtail, storage media arc Called 
stora^ devices (sec figure jA.l). tor ex- 
ample, a diskette is a sttirage medium 
(mMlittttt ii the singular form of the word 
mfJijJj a diskette drive is a storage device. 

The twt) main categories of storage 
technology used today are magnetic stor- 
and optic .d Mor.iHL-. Although most 
stnrage devices and media employ one 
technology or the orhcE, st]me use horh. A 
third category of borage — suliJ-state 

*(ura|iL^-i5 increasingly being used in 
computer systems 1 but is more commonly 
found its devices such as digital cameras and media players. 

Nearly every new PC comet wiih a diskette drive and a built-in hard disk, as 
shown in hgure SA.A. Some 1"C makers now sell computers without built-in 
disk nee drives, altkiugh they can be added to the system Must new PCs also 
have a CD-ROM or DVD-ROM drive. Kor 3 little more expense, many con- 
snmcrs replace the optical drive with one that will let them record data onto an 
optical disc. A built-in drive for removable higlwapaclry floppy disks is another 
common feature in new PCs. 




Magnetic Storage Devices 
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Because they all use the same medium (the material cm which the data Ls stored], 
diskette drives, hard disk drives, high-capaciry floppy disk drives, and rape drives 
use similar techniques for writing and reading data. The surfaces of diskettes, 
hard disks, high-capacity floppy disks, and magnetic tape are coated with a mag- 
netically sensitive material, such as iron oxide; that reacts to a magnetic field (see 
Figure.SA L 2j. 

Diskettescontain a single thin disk usually made of plastic. This dink js flexi- 
ble, which is why diskertes are ofien called floppy disks, A diskette stores data on 
both sides of its disk (numbered as side 0 and side 1), and each side has its own 
read/write head. High-capacity floppy disks contain a single disk, too, but their 
formatting enables them to store much more data than a normal floppy disk, as 
you will sec later. Hard disks usually contain multiple disks, which arc called plat- 
ters because they arc made of a rigid material such us a 



Haw Data Is Stored on a Disk 

You may remember from science projects that one magnet can be used to make 
another, Ym example, you can make a magnet by taking an iron bar and stroking 
it in one dirccrion with a magnet. The iron bar becomes a magnet itself, because 



Chapter 5 



Urheberrochtlich geschutztcs Materia! 



its iron mulccules align thcmscl ves in one dircc- 
tiou, Thus T i he iron tar becomes polarifeik that 
is, its ends have apposite magnetic polarity. 

You also can create a magnet by tiiiftg eleciri- 
eal current to polarize a piece of iron, as shown 
in Figure 5A..V The process results in an electro- 
magnet; you can control the polarity and 
strength nf an electromagnet by changing the di- 
rection and strength of the current. 

Magnetic storage devices use a similar princi- 
ple tcj store data, just as a transistor can repre- 
sent binary data as "on" or "off," the orientation 
of a magnetic field can be used to represent data, 
A magnet ban one important advantage over a 
transistor: that is, it can represent "no™ and 
"off" without a continual source of electricity. 

The surfaces of magnetic disks and tapes are 
coated, with mil linns of tiny iron particles so that 
data can be stored on therm Each of these parti- 
cles can act a* a magnet, talcing on a magnetic 
field when subjected to an electromagnet. The 
read/write heads of a magnetic disk or tape drive 
contain electromagnets that generate magnetic 
ficlds in the iron on the storage medium as the 
head passe* over I he disL or tape. As shown in 
HgLliK.- 5 A. 4, the read/write heads record slnngs 

of Is and Os by alternating the direction ul the current hi the clcctnmiau.ncts. 

To read data from a magnetic surface, the process is reversed. The read/write 
head passes over rhe disk or tape while no current is flowing through the elect m- 
magHCI. The head possesses iiu charge, hul the storage medium is covered with 
magnetic fields h which represent hits of data. Hie storage medium charges the 
magnet In the head, which causes a small current to flow through die head in one 
direction or the other, depending on the fields polarity. The disk or tape drive 



FIGURE SA.2 




Another way to make a magnet is 
lo wrap a wJre colt around an Iron 
bar and send an chcLric current 
through the niLThfa produces ui 
ekctruntapirt. 

Iron bar 



Cogger wire 



if you place the electromagnet 
against a magnebc surface, stjch 
as tha cDiir.rj pf a eJiskptte... 



II you rtverso Hie direction Dl 
the current, the polarity ol ttw 
magnet atsp r :,i 



...the eleetroroeoners jwle 
induces a magnetic field on the 
diskette's surges. 
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How an efccbnmafjnet creates a lie*) on 
a magnetic surface. 
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senses the direction of rhe flow as the storage medium passes by the head, and the 
data is sent from the read/write head into memory. 

I 

How Data is Organized on a Magnetic Disk 

Before the computer can use a magnertc disk to store data, the disk's surface must 
be magnetically mapped so that the computer can £0 directly to a specific point 
nil it without searching through data, 1 Because a magnetic disk drives heads can 
go directly to any point on the disk's surface to read or write data, magnetic stor- 
age devices are also categorized as ran Join -iccc;\s Morajji; oYviccs.) The process of 
mapping a disk is called formatting or m il talking. 

When yon purchase new diskettes or high-capacity floppy disks, they should al- 
ready be formatted and ready to use with your computer, fn a new computer, the 
hnilt-in hard disk k almost always already formatted and has software installed on 
it. If you buy a new hard disk by itself, however, you may need to format it your- 
self, bur this is not difficult to do. 

Von may find it helpful to reformat diskettes from time to time, because the 
process ensured that all existing, data it deleted from the disk. During the format- 
ting, process, you can determine whether the disk's surface 
has faulty spots, and you can copy important system files 
to the disk. You can format a floppy disk by using operate 
ing system commands (see Figure iA . r i. 



Tracks and Sectors 

When you format a magnetic diskj the" disk drive creates 3 
set of concentric rin^s, called trucks, on each side of the 
disk. The number of track* required depends on the type 
of disk. Most diskettes have HO tracks, on each side of the 
disk. A hard disk may have several hundred tracks on each, 
side of each platter. Each track is a separate circle, like the 
circles on a buHVeyc target. The tracks ate numbered 
from the outermost circle to the innermost, starting with 0, 
as shown in Figure JA,6. 
In the next stage of formatting;, the tracks are divided into smaller parts. Imag- 
ine slicing a disk the wiy you slice a pic. As shown in Figure iA,7 t each slice 
would cut across .dl (he disk's trjeks, resulting in short segment called sudors. 
Sectors are where data is physically stored on the disk. In all diskettes and most 
hard disks, a ieCtor can itore up to 5 12 bytes (0.5 KB J. All die sccturi on a disk 
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A sector is the smatlesr unir with which any magnetic disk drive cm work; the 
drive can read ar write only whole sectors at a time. If the computer needs to 
change just one byie oui of S\2, it must rewrite the c-ncire sector. 



If a diskette has UO tracks on each side, and each track contains 18 sectors, 
then the disk has 1,440 sectors (80 X 18) per side, for a total of 2,880 sectors. 
This configuration is true regardless of the length of the track. The dialed outer- 
most track is longer than the innermost track, hut each track is still divided into 
the same number of sectors. Eletiardkis ul physical si*c, alt of a diskettes sec tor * 
holt) the same number of bytes; that is, the shortest, innermost sectors hold the 
same amount of data as the longest, outermost sectors. 

Of coursc> a disk's allocation of sectors per track is somewhai wasteful, be- 
cause the longer outer tracks could theoretically store more data than the shorter 
inner tracks. For this reason, most hard disks allocate more sectors to the longer 
tracks on the disk's surface. As you move toward ihc hard disk's center, each sub- 
sequent track has fewer sectors. This arrangement takes advantage of the hard 
disk's potential capacity and enables a typical hard disk to store data more effi- 
ciently than a floppy disk. Because many hard disks allocate sectors in ibis man- 
ner, their secrors-per-rraek specification is often given as an average. Such hard 
disks are described as having "an average of x sectors per track.*' 

As you will learn In Chapter 6, "Using Operating Systems," the computer's op- 
erating system (sometimes with help from utility programs) is responsible for 
managing all disk operations in a computet, It is up to the operating system to de- 
termine the precise locations where fetes arc stored on the surface of a disk. FIGURE 5A.T 
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How the Operating System Finds Data on a Disk 

A computer's operating system can locate daw on a disk because each Track and 
each sector arc labeled, and the location of all data is kepi in a special log on the 
disk. The labeling of tracks and sectors is called logical formal ling. 

Different operating systems can format disks in different ways. Each format- 
ting method configures the disk's surface in a different manner, resulting in a dif- 
ferent file syslcm — a logical method for managing ike storage of data on a disk's 
surface, A commonly used logical format performed by Windows is called the 
FAT file system because it relies on a standardized file allocation id He (FAT) to 
keep track of fitc locations on the disk, 

VX'hcn li diskette is formatted with the KAT rile- system, four areas are created 
on the disk, 

« The burnt mlvUit contains A program that runs when you first slur! the com- 
puter. "IfiLS program determines whether the disk has the hasic components 
that arc necessary to run the operating system successfully. If the program de- 
termines [hit the required files are present and the disk has a valid format, it 
transfers control to one of the operating system programs that continues the 
process of starting up. This prrjeess is called homing, because the boot pro- 
gram makes the computer "pull itself up by its, own bootstraps," The boot 
sector also contains information that describes other disk characteristics, 
such as the number of bytes per sector and the number of sectors, per track- 
information that the operating system needs to access data on the disk. 
» The file alloeatinn table (FAT) i£ a log that records the location of each file 
and the status of each Sector When you write a file to a disk^ the operating 
System checks the l : AT to find an open area, stores the file, and then Iljrs the 
file's identity and its location in the HAT, When a program needs ro locare 
data on the disk* the operaring system cheeks the FAT to see where that data 
is stored. During formatting, two copies of the FAT are created; both copies 
are always maintained to keep rheir information current. 
» The root folder is the "master folder" on any disk. A folder (also called a 
directory) is a tool for organizing files on a disk. holders can contain files or 
other folders, so it is possible to set up a hierarchical system of folders on 
your computer, just as you can have folders within other folders in a file cab- 
inet. The topmost folder is known as the roof, but may also be Called the 
roof fuUer or fkjuI directory. '\ his is the folder Lbat holds all the information 
about all the other folders on the disk. When, you use the operating system to 
view the contents of a folder, the operating system lists specific information 
about each file in the folder, such as the file's name, its size, the time and 
date that it was created or last modified, and so on. Figure 5 A, 8 shows a 
typical folder listing on a Windows XP systcm- 

» The data area is the parr of the disk that remains free after 
the boot sector, the FAT, and the root folder have been cre- 
ated. This is where data and program files arc actually 
stored on the disk. 

During logical formatting the operating system ako ejou;pj 
sectors together, inro storage units called clusters. A cluster, 
therefore, is simply a group of secrors that the OS sees as a sin- 
gle unit. A cluster is the smallest space an OS will allocate to a 
single file, and a cluster may store an entire file or just part of a 
file. Cluster sizes vary, depend iog on the size and type of the 
disk, but they can ranee from four sectors for diskettes to 64 
sectors for some hard disks. Cluster usage is tracked in the file 
allocation table. 
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Jn the example shown earlier, you saw the results of forma ttiriR a floppy disk 
on i computer using [he FAT file sysrem. Different operating systems use differ- 
ent file systems: 

» Etc Allocation Table < FAT). Tim file system, which is also known as FAT 16* 
was used in MS-DOS and was thq basis for the early Windows operating sys- 
tems. In fact, all versions of Windows support FAT, although it is no longer 
the preferred file .system; newer file systems offer letter security and greater 
flexibiliry in managing files, 

» FAT32, Introduced in Windows P5 T FAT32 is an extended edition of the 
original FAT file system, providing better performance than FAX lr continues 
to be supported in Windows 200(1 and Windows XP. 

» New Technology File System (NTFS). Introduced with Windows NT and the 
basis for bier operating systems, NTFS was a leap forward from FAT, offer- 
ing better security and overall performance. NTFS also allowed Windows 
computers to use king file names (file names longer rlun eight characters) for 
the first time. 

» NTFS 5. This updated version of NTFS is used in Windows 2C)tt£) and XR 
» High-Performance File System (HPPS). This was designed for use wiih IBM's 
OS/2. 

Other operating systems jsuch as UNIX]* and even some network operating 
systems [such as Novell NetWare f, use their own file systems. Although each file 
system has different features and capabilities, thev all perJorm she same ha^k 
tasks and enable a computer's disks and operating system to store and manage 
dan crfivicnrly. 

Diskettes (Floppy Disks) 

Figure 5 A, 9 shows a diskette and a diskette drive. The drive includes a motor that 
rotates the disk on a spmdle .and read/wr i Jiejds that can move to arty spot oil 
the disk's surface as tlie disk spins. The heads ean skip from [me spot to another 
on the disk's surface to find any piece of data without having to scan through all 
of die data Li between. 
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Diskettes spin nr about 300 revolutions per minute. Therefore, the longest it can 
rake to position a point on the diskette under the rcad/write heads is ihe amount of 
rime required for one revolution — about 0.2 second. The farthest the heads have in 
move is from the center of the diskette to the outside edc,e (or vice versa). The heads 
can move from the center to the outside edge in even less lime— about 0.17 second, 
because both operations (rotating the diskette and moving the heads from the cen- 
ter to the outside edge) take place simultaneously, the ma^mum time to position 
the heads over a given location iki the diskette— known a\ the maximum access 
time— remains the greater of the two times, or 0.2 second (see Figure 5A.10). 

The maximum access time for diskettes can be longer, howevee because 
diskettes do not spin when they are not being mcd. U can take about 0.5 second 
to rotate the disk from a dead stop. 

A 3,5-inch diskette, as shown in Figure 5 A.] I , is encased in a hard plastic shell 
with a sliding shutter. When the disk is insetted into the drive, the shutter is slid 
back to expose the disk's surface to the read/write head. 

A disk's density is a measure of its capacity— [he amount of data it can store. 
To determine si disk's density, you can multiply its total number of sectors by the 
number of bytes each sector can hold. For a standard floppy disk, the equation 
looks like this: 

2*680 sectors 
X 512 bytes por sector 
1,474,560 total bytos 



rfciw masimum access time is 
determined itf adskstle dive 
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Hard Disks 

A hard disk includes one or more planers 
mounted cm a central spindle, like a stack 
cif rigid disk cues. F-idi platter is. covered 
wirh a magnetic coatingi arid rhe entire 
unit is encased in a scaled chamber. Un- 
like diskettes, where the disk and drive 
arc separate, the hard disk and drive are 
a single unit. It includes the hard disk T the 
motor that spins the platters, and a set of 
read/write heads (see Figure 5 A. 12), Be- 
cause you cannot remove the disk from 
its drive (unless it is a removable hand 

disk), the terms krj J)ft and third drive are used interchangeably. 

The smallest hard disks available today can store several hundred megabytes 
rhe largest store 2(30 GN or even more. Most entry-level consumer PCX now eonie 
with hard disks of at least 40 GB\ but minimum capacities are continually in- 
cicauing. 

The hard disks found in most PCs spin at a spent of .i^Otl, 7,200, or 1 £3,000 
revolutions per minute Irpmh Very-high-performance disks found in workstations 
and servers can spin as fast as 15,000 rpm. (Compare these figures to a diskettes 
spin rale of 300 rpm). The speed at which rhe disk spins is a major factor in its 
overall performance. The hard disk s lue,b rotational speed allows more data to he 
recorded on the disk's surface. This Es beeause a faster-spinning disk can use 
smaller magnet ic charges to make current flow through the read/write head. The 
drive's heads also can use a lower-intensity current to record data on the disk. 

Hard disks pack dara more closely together than floppy disks can, but I hey 
also hold more dara because rhey include multiple platters. To the computer sys- 
tem, this eonfigu rat ion means that the disk has more th,iii two sides: sides 0, 1, 2, 
3, 4, and so on. Ijrger-capadry hard disks may use 12 or more platters. 

Like diskettes, hard disks generally store S 1 2 hyrcs, of data in a secrnr, but hard 
disks van Lu c [linn -ccU i - pu track — 54, 63, or even more sectors per track are 
inn uncommon. 

Removable High-Capacity Magnetic Disks 

Removable high-capacity disks and drives combine the speed and capacity of a 
hard disk with the portability of a diskette. A wide variety of devices fall into this 
category, and each device works with its own unique storage rneduun. ] heft -lit 
basically two types of removable high-capacity magnetic disks: 

» High'Capacity Hoppy Disks, Many computer makers now offer built-in 
high -capacity floppy disk drives in addition to a standard diskette drive^ You 
can easily add a high-capacity floppy disk drive m a system tli.it doesn't al- 
ready have one. These drives use disks th.it are about the same size _ 
as a 3. 5 -inch diskette Euit have a much greater capacity than a 
srandard dtskcrrc. The most commonly used high-capacity 
floppy disk system is the 7-ip drive and disks, made 
by Iomega Corp, (sec Figure 5 A, 13 1- Zip disks 
come m cap-idtio ranruny, from 100 MR 1 c ► 
7J0 ME, 

» Hot'SwappabU 1 Hard Disks. At rln- high end 
in terms of price and performance are hot- 
swjppahle hard disks, also called removable hard 
disks. These disks are sometimes used on high-end 
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Backing Up Your Data 



Backing up your data simply means making a copy of 1t r 
separate from the original version or* your computer's hard 
disk. You can back up the entire disk, programs and all,, or 
you can hack up your data files. If your original data is lost, 
you can restore the backup copy, then resume \our work 
with no more than a minor inconvenience. Here are some 
tips to help you start a regular backup routine. 

Choose Your Medium 

The most popular backup medium is the floppy disk, but 
you may need dozens of them to back up all your data files. 
A tape drive, removable hard disk, CD-RW, or DVD-KW drive 
may be a perfect choice if the medium provides enough 
storage space to back up your entire disk. When choosing 
your backup medium, the first rule H to make sure it can 
store everything you need. It also should enable you to re- 
store backerf-up data and programs with little effort. You 
can find medium- capacity tape drives and Zip drives for as 
tittle as % 100 to $300. Prices increase with speed and ca- 
pacity. Large-capacity disk cartridges, such as Iomega's 
Peerless system, start at around J350 for the drive; 10 fjB 



Peerless disks cost about Si 50; and the 20GB version costs 
about J20€ + 

Remote backup services are a growing trend. For a fee, 
such a service can connect to your computer remotely [via 
an Internet or dial-up connection.) and back op your data to 
their servers. You can restore data remotely from such a 

system. 

Make Sure You Have the Right Software 

For hacking up your entire hard disk to a high-capacity de- 
vice, use the fite-transfer software that came with the de- 
vice. Your operating system also may have a built-in backup 
utility that works with several devices. The critical issue 
when choosing backup software is that it should enable you 
to organize your backups, perform partial backups, and re- 
store selected files when needed. 

Set a Schedule and Stick to It 

Your first backup should be a full backup— everything on 
your hard disk— and it should be repeated once a week. Be- 
yond that, you can do a series of partial backups — either 
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worker atiuns ur server* lh.it require large amounts of storage. Tkcy allow 
I he user Id remove |>Wap a hard disk and insert [j,wap jn) another while 
the computer is srill running ihmf, Hm-swappahle Imrd disks, are like remov- 
able versions ot normal hard disks. The removable box includes the disk, 
drive. ,hkI rcad'wriic heads in a scaled ccmrainer. 

Tape Drives 

Tape drives read and write data 10 the surface of a tape the same way an audio- 
cassette recorder docs. The difference h that a computer cape drive writes digital 
data rather than analog data — discrete Is and Os rather than finely graduated sig- 
nal k created by sounds in an audio recorder. 

Tape storage is best 
used for data that you do 
not use often, such as 
backup copies of your 
hard disk's contents. Busi- 
nesses use tape drives for 
this purpose because they 
art inexpensive, reliable; 
and have capacities as high 
as 200 GB jnd greater f sec 
Figure SA. H). 
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incremental (files that have changed since the 
last partial backup) or differential (files that 
have changed since the last Full backup). 

Keep Your Backups Safe 

Be sure to keep your disks or tapes In a safe 
place- Experts suggest keeping them some- 
where away from the computer, [f your com- 
puter is damaged ar stolen, jour backups will 
not suffer Lhe same fate. Some organisations 
routinely ship their media to a distant loca- 
tion, such as a home office or a commercial 
warehouse, or store them in weather- and fire- 
proof vaults. Home users may want to keep 
their backups in a fireproof box, Companies of- 
ten keep three or more full sets of backups, all 
at different sites. Such prudence may seem ex- 
treme, but where crucial records are at stake, 
backups of files are vital to the welfare of a 




SELF-CHECK :: 

Circle the correct answer for each question. 

1. A diskette is an e^uipfe of a storage 



a. medaior b\ media c. medium 

2. Urn ike a transistor, a magnetic cMsk can store data without a continual source of 



Tapes, however, arc slow when it 
comes to accessing data. Because a tape 
is a Jonp srrip of magnetic materia!, rhc 
tape drive has to write data to it seri- 
ally — nm- byte after amuher. To find ,i 
piece i>: data on a tape, the drive must 

scan thru ugh all the data in sequence 
until it finds the riyht item. For rim rea- 
son, rape drives arc often called sequen- 
tial aecevs device*. They locate data 
much more slowly man a random ac- 
cess storage device such as a hard disk . 

Optical Storage Devices 

The most popular alternatives to magnetic storage systems are optical sysrems h in- 
eluding CI>-ROM, DVD-ROM, and their variants. These devices fall Into the cat- 
egory of optical storage because tlicy store data on a reflective surface so ii can be 
read by a beam of laser tight, A laser uses a concentrated, narrow beam of light, 
fbCUSed and directed with lenses , prism*, and mirrors. 



a, eteclricity b, RPMs 

3. Different operating systems use dirferenl _ 
a r power b, file 



c, polarity 

_ systems. 



Fer more irrlcnnaGon on optical 
stoage technologies, visit 
rrttpi/Atfww.mhhe.eonir 
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CD-ROM 

The familiar audio compact dint; is .1 popular medtum far storing music. In the 
computer world, however, the medium is called compile! dhti-rend'unly meniury 
I CD-ROM). CD-ROM uses the same technology Used to pr<hduce mustt; CDs. If 
your computer has a CD-ROM dmx-, a sound card, and speakers, you can play 

audio CDs on y«ur ?C (see Figure 5 A, 1 5). 

A CD-ROM drive reads digital data (whether computer data or audio f from a 
spinning disc Ji y foe using a laser on ihc disc's surface. Sonic areas- of the disc re- 
flect the laser !ij>ht into a sen stir, and other area* scatter the li^ht. A spot that re- 
fleets the laser beam into the sensor u interpreted as a J, and the absence of a 
reflection is interpreted as a 0, 

Data is laid out on a CD-ROM 
disc in a long, continuous spiral. 
Data is stored in the form of J a Lids, 
which ate flat areas on the metal 
surface, and pus, which are depres- 
sions or hollows. As Figure 5A.16 
shows, a land reflects the laser light 
into the sensor (indicating a data bit 
of 1 1 and ■ pit scatters the light (in- 
dicating a data bit of 0). A standard 
compact disc can store 6S0 MB of 
data or about 70 minutes of audio, 
A newer generation of compact 
discs, however, can hrald 700 Mil at 
data or flfl minute* of audio. 

Com pared to hard disk drives, 
LD-ROM drives are slow. One rea- 
son has to do with the changing rotational speed of the disk. Like a track on a 
magnetic disk, the track nf an optical disk is split into sectors. However, the sec- 
tors are laid out differently than they are on magnetic disks (See Figure J$A.l7f. 
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SECTORS ON h MAGNETIC OfSK SECTDflS QH A CD-ROM FIGURE 5 A. 1 7 




Tte anangisroent oi seccorc ona 
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Tlic sectors near the middle of the CD wrap farther around the disk than til li- 
near the edge. For the drive ro fe Ad each sector m llle same .uiunim at Time, il 
must spin the disc faster when rending secteirs near the middle jnd slower when 

reading sectors near the edge. Changing the speed of rout ion wfcw. lime— enough 
to seriously impair the overall performance of the CD-ROM drive. 

The first CD -RUM drives -eould read data at 1 50 KBps (kilobytes per second J 
and were known as singlt-sfmed drives. Today, a CD-ROM drive's speed is ex- 
pressed as a mnkipEe of rhe original drive's speed— 2 x, 4x, Sx, and so on. A 2x 
drive reads data ai a rate of 300 KBps (2 x 150), Ax the rime this book was pub- 
lished s die faiicst available CD-ROM drive wa> listed at a speed of it could 
read dura ;h a rii c l- of 1 I ,J.to Khp> | or ■dijjhTly more than 1 1 MBpsl. 

DVD-ROM 

Many of today's ne<v PCs feature a huilt-in digital vide" dive- read-only meiucirv 
(DVD- ROM) drive rjther than a standard CD ROM drive, DVD-ROM is a high- 
density medium -ea pah le til storing a In 1 1 - lcne,l h movie on a single disk the size of 
a CD, DVD' ROM achieves suoh 
high storage ea pa cities by using 
both sides, of the dise and specul 
data -Ccjin p res<iii ni t ecli rtol n- 
gies and by using extremely 

small trades for storing data, 
[Standard compact discs, store 
data cm tmly one side of the 
disc.) 

The Latest generation of 
DVD-ROM disc actually uses 
layers uf data tracks, effec- 
tively doubling their capac- 
ity. The device's laser beam 
can read dara from the first 
layer and then took through it 
to read dara from the second 
layer. 

DVDs look like CDs |s*e 
Figure 5A.18). DVD-ROM dri- 
ves can play ordinary CD-ROM 
discs (see Figure ,5 A, 19). A 
slightly different player, rhe DVl I 

movie player; connects to you 
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OVD-TOM motfe playsssran feacl w»en, 
3\jAo, and data Iran DVDs and CDs. In 
PC qslEms. DLtf-m [M)-ROM frlves 
to* pjst Ifti! standard CD- ROM drives. 
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television an J plays movies like a VCR. The DVD movie player also will ptay au- 
dio CDs a*, well as many types tit data CDs, such as horiir-recorded audio discs, 
video CDs, and others. 

Since cadi side of a standi! rd DVD-ROM disc can hold 4.7 C;E5„ these discs can 
contain as much as "M CB of data. Dual-layer DVD-ROM discs can hold 17 OB 
of data. 

Recordable Optical Technologies 

The I a teiit innovations- in consumer-grade optica] technologies allow home users 
to create their own DVDs, filled with audio and video, music, or computer data. 
I [ere .ue some popular "writable*" CD and DVD technologies: 

» CD-Recordable. A CD- Recordable (CD-R J drive allows you to create your 
own data or audio discs thai can be read by most CD-ROM drives. Most 
CD-R discs can be played in audi » CD players, mo. After information has 
been Written to parr of the Special recordable disc (Called a CD-R disk}, that 
information cannot be changed. With most CD-R drives, you can continue 
to record information to other pans of the disc until it is full. 

» CD-ReWritahle < CD-RW). Using a CD-RcWritablc (CD-RW) drive, you can 
write data onto special rewritable compact discs (catted CD-RW discs), then 
overwrite it with new data . to other words, you can chan c.e the con tents of a 
CD-RW disc In the same manner as a floppy disk. CD-RW discs have the 
same capacity « standard compact discs, and most can be overwritten up to 
H)(J [imcs. CD-RW discs, however, will not play on every CD-ROM drive, 
,ind most CD-RW discs cm not smre audio data, 

» PhotoCD. Kodak developed the PhotoCD system to store digitized 
photographs on a recordable compact disc. Many film developing stores 
have PhotoCD drii"cs that can record your photos on a CD, You can then 
put the PhotoCD in your computer"* CD-ROM drive (assuming that it sup- 
ports PhotoCD, and mmt do} and *iew the images on your computer as 
shown in I'igure SAJ20. You also can paste them into other documents. With 
a PhotoCD, you can continue to add images until the disc is full. After an 
image has l*een written to the disc, howeter, it cannot he erased or changed. 

» DVD-Ttecordahle (DVD-R). After PC makers began adding DVD-ROM dri- 
ves to computers, it did not take lung for user demand to build for a record- 
able DVD system. The first to emerge is called D\ D- Recordable (DVD- It}- 
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Like CD-R, a DVD-R system 
lets you record data onto a spe- 
cial recordable digital video 
disc, using a special drive. Once 
you record data onto a DVD-R 
disc, you cannor change it. 
» D YD- RAM. The newest optic.il 
techiruloi>y ro reach ennsumers T 
suphLsticarcd DVD-RAM drives 
let you record, erase, add re- 
icCdrd data on a special disc* Us- 
in£ Video ed i tin^ su ft waie T you 
Can reenrd ynur nwn digitized 
videos onto a DVD- RAM disc, 
then play them hack in any DVD 
player DVD-RAM drives can 
read DVDs, DVD-R. discs. CD-R discs, CD-RW disci, and standard t IK 

Solid-State Storage Devices 

Solid-state storage devices arc uni que am imp, today's storage devices, because I hey 
do Hoc use disks Of tapes and have no moving parts:. Solid-state storage is- lieillier 
magnetic nor uptical. Instead, it relies on integrated circuits tu hold data. Snmc 
solid 'State sttiraiie devices are nonvnlatilc, meaning I hey cm retain thetr data even 
when the system^ power is turned off. Others are volatile, meaning, ihey require 
a cunstant Supply of electricity or they will Ease their data. The devices volatility 
depends on the tvpc of nlemury circuits it uses. 

Byte for byte, standard magnetic or optical storage is less expensive and more 
reliable than sol id -stare storage. However, solid-state storage devices have a big 
advantage over standard storage devices; speed. Memory devices can move data 
in much less time than any mechanical storage device. This is because solid-state 
devices have no moving parts and because rhey already srorc dam elccfrnnii-nlSy 
(the way it is used by the CPU}. Unlike standard devices, solid-state devices do not 
need to move a he-ad ur sensor to find data nr mcmiverl it tram magnetic or op- 
tical form into electronic fnrrn. 
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Flash Memory 

As you learned in Chapter 4„ flash memory is a special type of memory chip that 
combines the best features of RAM and ROM. Like RAM. flash memory lets a 
user or program access data randomly. Also like RAM, flash memory lets you over- 
wriTC any cirail of Lfs enrnvms at any Time, Like k( ?M L flash nuniory is nnnvcilarile. 
so data is retained even when power is off. 

3 : 1ash inenmry lias many uses. For example, it is com- 
monly used in digital cameras and multimedia players 
such us All*. J players. A new typL- of Ktorngc 
for PCs, called the flash memory drive, is abou[ the 
si2£ nf a car key (see Figure 5 A .2 1). In fact, many 
users carry a flash memory drive on their key- 
chain. These tiny devices usually connect to a 
computer's USB or Fire Wire port and can 
store 256 MB or more of data. 




For mora information on Hash 
n^erriory mi flash memory 
dawess, visit 

hltai/'www.irthrie.CMYi/ 
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If there is any quality of a new technology that Limits its 
adaption into the growing world of the PC, its backwards 
compatibility. As the name suggests, backwards compatibil- 
ity means that the technologies of tomorrow wort with the 
technologies oF today. (Similarly. forward Compatibility 
means that today's technologies wilt work with the tech- 
nologies of tomorrow.) Backwards compatibility (FjC) is the 
point at which technological innovation meets economics- 
More simply: people wiE| huy new stuff when they don't 
have to throw out all of their old stuff to use the new. 
Sometimes, even partial BC isn't enough, VCRs that sup- 
ported the advanced SVHS video format could play tradi- 
tional VHS tapes, hut the higher- quality SVHS tapes they 
recorded couldn't be played on VH5 Vtfts. This meant con- 
sumers couldn't share SVHS home videos with grandparents 
and cousins unless the whole family bought SVHS machines. 
It never happened. 

Having [earned this and many similar lessons, the consor- 
tia that defined the various formats for recordable compact 
discs kept BC at the forefront of their woik. The Tesolt? An 
audio CD-R burned in the world's fastest dive will still chug 
out tunes On Sony's original Discmari from 1984, The impor- 
tance of backwards compatibility was briefly lost, however, 
when many of the same companies worlted together to de- 
velop the recordable DVD- In fairness, the issue wasn't just 
that manufacturers ctose against BC. The technology didn't 
yet exist to make affordable, recordable DVDs that would 
worit in the established base of DVD-ROM drives and home 




players. But, as Lale as Z0Q3, many 
manufacturers continued to assume that purchasers of still- 
expensive DVD recorders wouldn't care if they could share 
home videos with grandparents and cousins. Sound familiar? 

With no fewer than five major contenders for the 
"recordable DVD format crown," the matter seemed unlikely 
to retoke itself quFekly, Then, home player makers realized 
they could provide compatibility with four of the five for- 
mats at no additional cost. Indeed, the price of home units 
has plummeted. This is supply and demand: Make your prod- 
uct usable by the most people, and you'll sell so many that 
you can lower the price, DVD recorder manufacturers have 
followed suit. Virtually all new DVD recorders can write discs 
in any of the four format*. 

This might have been the end of the race wbtb it not for 
two factors. First recordable DVD discs are not just for 
video. They're used for PC baclwps, moving files, and so on. 
So they're subject to the same requirements of any other PC 
storage media. Briefly, these are ever-greater capacity, 
greater speed, lower cost and DC. The second factor is that 
commercially released video DVDs have a higher storage 
capacity than first-generation recordebles< Consumers 
couldn't easily back up the DVD movie; they bought and 
smaller video production houses couldn't produce DVDs with 
the tame broad features consumers expect in commercial 
products. 

Why do commercial discs have higher capacity? They im- 
plement two Layers of recording material. The laser reads 
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SriNiri- CurtiS 

Although it looks like an ordinary crcdir card, a mimh card is a dtvicc with vx- 
rraordinary poremial (see Viftwc 5 A,22). Smncr cards ctmtain a small c/hip that 
direst iUw, UsiiiR a special device, called 3 smitrr card reader, the user can read 
dam tmni the tar/cL add new dsit-i* or revise existing data- 

Snnle Knurr e.irdh^ Called j n r^l ! n t wn.trL ■ .ink, al&o ton rain thei r own ti rcy mi- 
LrupruLcvitm and they function like a computer. Although they have not yet aiirtc 
into widesprfjd Ube T iLUirt card* arc finding Hid II V pu rpoirs— t*olh t Lirreill Jiid fu- 
rure. for evjnsple h large horeU now istue ftuesrs a smarrcard instead of a key> the 
card nor only allows gucsrs ro access rlieir room, but n also allows diem to charge 
other serv ices and expenses to [1k l card as well. 

Someday smart cards may he oscd ro store digital cash rhat tan he used ro 
make purchase* in srnrcs or online (as long as the user has a reader cnnnccrcd ra 
rhe PC-k Smart cards could siore a person's entire medical history or rbey L «uM 
he used as a source nf secy re UV 
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the second, fully reflective layer by shining right through 
the first, setriireflective/semitran spa rent layer. Dual- Layer 
DVDs are economical—one disc costs less than two— and 
are convenient fur users (no discs to turn over). Naturally, 
home players have supported dual layers for years. 

Because the dual-layer idea already existed* it gave the- 
DVD consortia a target for high -capacity recordable DVDs: 
backwards compatibility. This proved difficult Commercially 
released DVD discs are made by completely different means 
than are recordables^ The former are actually prej«rf, 
whereas most of the Latter rely on phase changes in a crys- 
talline layer. These simulate a pressed DVD's pits and lands. 
So any BC dual-Layer system had to- function Like existing; 
recordable discs and Like commercial disci, The developers 
of the generally superior DVD+-RW format were first to suc- 
ceed, with the first drives available in 2M4. Their achieve- 
ment was both a technical and a political success; the 
motion-picture industry has attempted to stop the develop- 
ment of DVD technology because of fears that widespread 
copying of DVD movies will destroy their business model. 

There comes a time in any technological chain, however, 
where backwards compatibility has too many drawbacks to 
make it cost- effect ivy or even reasonable. This happened 
when the market embraced DVDs over CDs, so we could have 
full- Length, high-quality digital movies on a single disc. 
Blu-Ray laser drives will likely be a similar successful break 
from BC. Announced in late 2003, BLu-Ray optical drives use 
a blue Laser instead of the traditional red DVD laser or in- 
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frared CD laser. Blue lasers produce light at shorter wave- 
length than the others, so pits and Lands can pack more 
densely. flLu-Ray provides 23 GB of storage on a 120 mm 
disc. That translates into 13- hours of standard video (con- 
veniently just over two hours of the forthcoming HDTV 
video]'. Planned improvements will take the capacity up to 
100 GB, positioning these drives lo replace the VCR and 
disk-based personal video recorders. Since a different laser 
type is required, BLu-Ray discs won't be playable in existing 
DVD players. However. DVDs and CDs of all current types 
should play in BLu-Ray drives with no trouble. 
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Solid -State Disks 

A sol id -state dkk ISMJI is not a disk at all (see figure Rather* this device 

uies very fast memory chips, such as synchronous dynamic It AM (SDRAM), t« 
store data. SDRAM is much faster than standard RAM, Urge-scale S.SD systems 
can store a terabyte or more of data. An may be a trcc'Standing unir that 
connects to a server computer or a card thai plu^s imo one uf the server s cspan- 
mhii -Jots, 

SSI Js arc gaining popularity among large organizations, which need instant ac- 
cess to Constantly changing data. As mentioned already, sotid-statc storage devices 
allow huilIi faster .icces^ i.i lLh.i, even while rh.u oat.n bring viewed and up- 
dated by other users, Por this reason* 5SI>s arc used primarily for entcrptisc-Eo'c! 
network storage, to make data available to a large number of users at one time. 

The biggest drawback of RAM- based SSDs (aside from their high cost) is 
volatility. RAM circuits need constant power to store data, or data will be lost. 
For this reason, many SSD systems feature built-in batlery backups and a set of 
hard disks that "mirror" the memory. If power fails or a circuit goes bad, the sys- 
tem Can still use backup data stored on its hard disks. 
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» Common storage devils can be categorized as magnetic, optical, or sohcHtate, 
» The most common magnetic storage media are diskettes, hanl disks, high-capacity 



» The primary types of optical storage are compact disc-read-only memory (CD-ROM), 
digital video disc-read-only memoiy (DVD-ROM), CD-Recordable (CO-R), CD- 
EteWritablc (CD-RW), DVD- Recordable {DVD-R), DVD RAH, and PhotoCD, 

>J Magnetic storage devices work by polarizing tiny pieces of iron on the magnetic 
medium. Read/write heads contain electromagnets that create magnetic charges on 
the medium. 

» Before a magnetic disk can be used, it must be formatted— a process that maps the 
disk's surface and creates tracks and sectors where data can be stored. 

» Hard disks can store more data than diskettes because they contain more disks, ro- 
tate the disks at a higher speed, and can divide tracks into greater numbers of 

» Removable hard disks combine high capacity with the convenience of diskettes. 
» High-capacity floppy disks are a popular add-on for personal computers. They offer 

capacities up to 750 MB and the same portability as standard floppy disks. 
» Magnetic tape systems offer slow data access; because of their large capacities and 

low cost they are a popular backup medium. 
» CO-ROM uses the same technology as a music CD does: a laser reads lands and pits 

on the surface of the disc. 
» Standard CD-ROM discs can store up to 650 MB, although newer discs can hold 700 

MB. Once data is written to the disc it cannot he changed. 
» DVD-ROM technology is a variation on the standard CD-ROM. DVDs offer capacities up 

to 17 GB. 

» Other popular variations on the CD-RDM are CD-RecortfaWe H CD-ReWritahte, and Pho- 
toCD. Popular variations of DVD-ROM are DVD-Recordable and OVD RAM. 

» Sob'd-stat* storage devices store data on memory circuits rather than disk oi tapes, 
They store data electronically, not in a magnetic or optical form. 

» Solid-state storage devices can use either volatile or nonvolatile memory. Examples 
of such devices include Hash memory, smart cards, and solid-state disks. 
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Key Terms 










boot sector. 170 


Formatting, 168 


random access storage device, 168 




hooting, 170 


hrgh-capacily floppy disk, 173 


root folder, 170 


cluster 170 


hot-siwappahle hard disk, 173 


seftoT r irjfl 


data area, 170 


initializing, 168 


sequential access device, 175 




density, 172 


intelligent smard card, 180 


smart card, ISO 




directory, 170 


land, 176 
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solid-state di-sk (5SD), 1S£ 




DVD-RArt, 179 


Logical formatting, 170 


solid-state storage, 166 




DVD-Recordaole (DVD-R), 17B 


magnetic st 


jrage, 166 


storage device, 166 




hie allocation table (FAT}, 170 


optical storage, 166 


storage media, 166 




hie system, 170 


PhototD, 17B 


Synchronous Dynamic RAM 




flash memory drive, 179 


pit, 176 




(SDRAM), 1B2 




folder 170 


polarize, 167 


track, 168 



Key Term Quiz u 

Complete each statement by writing one of the terms listed under Key Terms in each blank 

1, Floppy disks and compact disci are examples of . , , 

2, Because a hard dish can go directly to any piece of data stored on its surface, it is called a(n) storage 

device, 

3. When formatting a magnetic disk, the disk drive creates a set of concentric rings, called on its 

surface, 

4, A(n) is a group or sectors, which the operating system treats *i a single stooge unit, 

5. A(nJ is a logical method for managing ttie storage of data on a disk's surface. 

G. A magnetic disk's is a measure of its storage capacity. 

7. On the surface of an optical disc, data is stored as a series of and — , 

6. By usingi afn) drfve r you can write data onto a special digital video disc, then erase or overwrite the 

data, 

9. A{n) hard disk can be removed and replaced while the computer is still running, 

10. The is the part of a magnetic dist that actually stores data and program files. 
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Circle the word or phrase that best tomptetes each statement 

1, A(n) is an esample of a magnetic storage device. 

a. flash memory rjrwe b. CD-ROM drive c. hard disk drive d. optical drive 

2, Diskettes spin at about revolutions per minute. 

a. 3 la. 3D c 3D& d- 3 r Q0D 

3, The of a tiard disk contains a s ML program that runs when you start the computer. 

a. bout sector b. file allocation table C, file system d, fits duster 

4, In a magnetic df sk drive, the read/write heads generate in the iron particles on the storage medi 

a. polarized magnets b. electromagnetic pulses c. magnetic wes rJ. magnetic fields 

5, The process of mapping a magnetic disk's surface is called 



b, chaTgfng c formatting d, 
S, A magnetic disk's tracks are divided into smaller parts* called 



b. sectors c. bytes d. slices 

7, A(n) is a tool for organizing the hies on a disk. 

a. clijlc b, folder c. cluster d. record 

fl. A CD-ROM drive reads pata from a spinning disc by focusing a(rfl on the disc's surface. 

a. laser h, iead/write head c r magnetic field d. track 

9. Each side of a standard DVO-ROM disc can hold up to of date. 

a. 4.7 GB b. 9.4 GB C. 17 GB :J. 140 CiB 

10- Intelligent smart cam's contain their own . 

a. read/write head h, microprocessor c. laser d. flash memory drive 
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In your own words, briefly answer the following q 

1 . List four types of magnetic storage media commonly used with PCs. 

2. List seven types of optical storage devices that can be used with PCs. 

3. Name three types of solid-state storage diwcei. 

4. Why is a haul disk called a random access storage device? 

5. Describe how a magnetic disk drive's read/write head can pais data to and from the surface of a disk. 

6. What is the purpose of rormattir*g a magnetic disk? 

7. What is the storage capacity of a standard floppy disk? 

fl. Although magnetic tape can store a Large quantity of data, it has one drawback when compared to other storage 
media, such as hard disks. Describe that drawback. 

3. Describe the function of lands and pits on the surface of a compact disc 

10. How does a solid-state disk store data? 



Complete the following exercises as directed by your instructor 

1 . Format a btank floppy disk: 

a. Make sure the disk's write -protect tab is closed. Place the disk in the diskette drive. 

h. Launch Windows Explorer, (The steps to launch Windows Explorer depend on the version of Windows you use. Ask 

your instructor for sped fit directions.) 
c. Right-click the floppy disk icon in the left pane. Qick Format on the shortrut menu. 
d r [n the Format dialog box r choose a capacity for the disk Click the Quick (Erase] option. Make sure the Display 

Summary When Finished option is checked. Click Start 
e. Click Close twice. Remove the disk from the drive, leave the Exploring window open, 

2. Explore the contents of your hard disk. In the Exploring window's left pane, dick the system's, bard disk icon labeled 
(C;). Look at tbe status bar at the bottom of the window. How many "objects' (folders) are stored on the hard disk? 
How much free space is available? Click several folders and review their contents in the right pane. When Hnisned r 
close the Exploring window. 
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Overview: The Hoed for Speed 

An important factor tn measuring overall system performance is the 
speed, jt which the enmpurer's disk drives optra re. Measures of drive 
perform jjuri; generally arc applied Kt the Computer's hard disk but also 
can he applied to other types of drives. 

When evaluating the performance of common storage devices, yoti 
need to he aware of two common measures: the average access time and 
the data transfer rate. For random-access devices (all rhc storage devices 
discussed, with the exception of magnetic tapes and solid sure de vices \, 
ynu generally warn a luw access time ajtd a high data transfer rate. 

}'■ •, mm •..;>, !: ■., - . u- always sloui-r rhan u:Ikt i\pi^ i ^ mm|.i:',:' i:Y- 
viccs, convenience and eapaciry are their best measures of performance. 
Solid-state devices typically access and transfer dara much more rapidly 
than other rypes of storage devices so, again, convenience and capacity 
arc usually your greatest concern when evaluating them. 

1 hiMf pnfmiu.iiKV f.Krm*.t,ui l\ nnp(Htaisi whi-n v\r,\ arc Inlying l 
new computer or upgrading your current system. You want to make 
sure that your drives operate at a speed that complements your proces- 
sor's capabilities. You also want to make sure that the drive uses an in- 
terface that is compatible with any other devices ytm may add to the 
computer. 



Measuring and 
Improving Drive 
Performance 




OBJECTIVES :: 

Define the term average access 
time and describe haw Jtfs 
measured. 

Explain why file compress ran is a 

factor in drive performance. 

Define the term data transfer rate 

and describe how it is measured, 
■■ ■ Explain two steps you can take to 

optimiie the performance of your 

computer's hard disk, 
tt Identify four drive interface- 

standards commonly used in PCs. 
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Average Access Time 

For a storage device,, average access time [or seek rime) is the amount of time the 
device takes to move its read or read/write heads to any spot on the medium. Jt is 
importanr that the measurement be an average because access, times can vary 
greatly, depending on how far the heads need to move. To measure the access rime 
of a drive effectively, you must test many reads of randomly chosen sectors— a 
RKthod that approximates the actual read instruct ions a disk drive would receive 
under nnrmal eircunisraiie.es. 

Average access time is an important mejiure ut pertonr.;.UKL- tur storage de- 
vices and memory, riven though memory chips have no moving read/write head, 
it i* t-nlJ critical tn kri(nv hu'.v E.L-t .■. ihciiicr sv-urn c.jl Uk.Mi- a piece of data on 
j. chip, Pnr storage devices, access times .ire measured in milliseconds Imsl^ of 
one-thousandths uf a second, tor memory devices, access rimes are measured! in 
nanoseconds fns), or one biihonths of a second. 

In a disk drive, access time depends on a combination of two factors: the speed 
at which a dtsk spins I resolutions per minute, rpml aud the rune ir takes m 
move rhc heads from one track to another. The maximum access rime for 
diskettes, as you learned in die prc\ bus lesson, is 0.2 second, or 200 milliseconds. 
The average access rime is about one half she maximum, or I0D milliseconds. 

Average access tunes for hard drives can vary, but 
most good drives work at rates of 6 to 12 milliseconds, 
many times faster than diskette drives. Some very-high- 
performance hard disks have access times as fast as four or 

five milliner.] iik 

At SO to SOU ms h access times for CD- RUM drives tend 
to be quite slow by hard disk standards, but tape drives of- 
fer the tannest .u erase access time 1 - of ;un HUmi^e Jeviet'. 
Depending on the type of drive and format used, tape dri- 
ves can rake from a few seconds to a lew minutes to find a 
specific piece of data on the tape* stir face. 

The easiest way to determine the average access time for 
a device is to cheek the manufacturer's specifications. You 

_ _i ■_ should he able to hud ihe specifications for a device in its 

— j >r packaging or documentation, or you may be able to get 

them from the manufacturer's Web site isec Figure 5B,I). 
Popular computer- related magazines — such as PC M^jzwc, C 'input?? Shopper, 
and others — regularly test new drives to measure various performance factors. 

Data Transfer Rate 

lite other important statistic for measuring drive performance is the speed at 
which it can transfer data — that is, the amount of time it takes for one device to 
send daU In .mother device. Speeds .ire expressed as a r.ite. £ir as some .mioinit of 
d.ita per unit elf time. When measuring any device 's data transfer rate (also catEed 
ihrnuejinut), time is measured in seconds, but um1> of d.i1.i may be measured in 
byres, KPV MB, nr CiE, figure 5H.2 illustrates data transfer rate. 

As is the ease with access times, data transfer rates can vary greatly from one 
device u.i another. Speeds for hard disks are generally high, from about 15 MBps 
for low-end home systems ro SO MRps and higher for the faster drives designed 
for high-performance workstations and servers. When buying a hard disk, the 
data transfer rate is at least as important a factor as the access timc- 



Urheberrechtllch geschutztes Material 



CD-ROMs and diskettes arc the slowest storage de- 
vices, CD-ROMs range from 300 Klips for a double- 
speed player to 900 Ops for a 6k drive, io even 
higher speeds, with the data transfer rail.- C'rrrespmul- 
ing io rhe drives speed. Diskette drives average about 
45 KBps. Removable 1 hard disks ranpe frum about 
J 25 MBps lap into rhe hard disk range. 

Some drive manufacturers and dealers advertise 
their drives* data transfer rates in units of megabytes per scccutd (MEpslu others 
express them in megabits per second (Mbps). When shopping, note if the rare 
specified is "MBps" or "Mbps." 

Optimizing Disk Performance 

Over time, a PCs performance can slnw down. This is especially irue with older 
systems, but even newer l'(Js can suffer (rum utt-jsicmai performance downturns. 
The computer m.iy act.hlug^ish in general or slowdown when performing specific 
tasks; such as leading ar saving dcicumentH, 

When a PC slows down in this manner, some hard-disk maintenance may h'x 
I he problem. Any PCI th.it ^els used a ioE should ^et routine disk ui.iinleu.uicc, or 
disk optimization. Using your operating system's built-in tools or other utilities, 
you tan keep your computers hard disk (or any other magnetic disk) running the 
best it can. 

Cleaning Up Unneeded Files 

tf your system has been in use for a while (even just a few months), hundreds of 
unneeded files may be cluttering Up your hard disk. Windows, accumulates all 
sons of files during normal operations. Some of these files are meant to he stored 
only temporarily, but Windows does not always clean them our. If you ever shut 
down your computer improperly, Windows does not have a chance [o delete these 
Files, and they will stay put until you cleat them out yourself. These files can re- 
ally slow down your system because the hard disk has ro deal with rhe unneeded 
files when looking for data or looking for space [o store new files. 

These files, called temporary (temp) files, are used by Windows to sroie van* 
ous versions of documents in progress, fdes being sent to the printer, automatic 
backup files, and more. Windows usu- 
ally stores these files with rhe file- 
name extension .imp in various 
locations on your disk. A hard disk 
also can get cluttered up by temporary 
Internet files, which are saved by your 
Web browser. 

Newer versions of Windows feature 
a built-in utility called Disk Cleanup 
(see Figure 5E.3|. Disk Cleanup and 
other disk -cleaning utilities can 
quickly find temporary files and re- 
move them from your disk. The 
process takes only a few minutes and 
can free hundreds of megabytes or 
wasted space mi an average Ji.ird dkk. 
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Most computer users should clean the temporary files off 
their hard disks at least once a week. 

[f your hard disk contains programs That yon do nor 
plan to use, you can remove Them — a process called umn- 
slallinR. To remove a program, stair by checking its group 
in the Programs menu. If you see an Uninstall option* click 
it, and the program will uninstall itself. If you use a recent 
version of Windows, you also can use its Add or Remove 
Programs utility (sec Figure 5B.4J. There art- .1 number of 
commercial software products that can uninstall programs 
from your system, TOO, Removing Urtileeded programs can 
improve your computer's performance. 

Scanning a Disk for Errors 

Another way to optimize ms,k performance is 01 scan the 
disk for errors, fix the errors, and possibly recover data that has been lost or cop 
nipictl Ihc.iom: (it a diik error. A i£L>k error cm he .1 had >pol on tin- disks phvii- 
cal surface, or it can be a piece of data that cannot be accounted for in the FAT. 
Scanning a disk can he a time-consuming process, but if the disk has errurs t <>cao- 
ning may he able to fix problems and improve, perform a nee. 

Several (but nut all} versions of Windows have a built-in disk-scanning uliliry 
(sec Figure 5B.5), but you also can buy very sophisticated disk scanners. 

Defragmenting a Disk 

On the surface of .1 m.tjmeEic disk, fragmentation occurs when a file is stored in 
noncontiguous sectors on the disk's surface. In other wards, pieces of files become 
scattered around on the disk. As you create, modify, copy, and delete files (and in- 
still and mi install p rogra ciit \ over time, many files, can become fragmented. Al- 
though your opera ting system keeps, track of each fragment, a greatly fragmented 
disk tan slow system performance because It can take longer to find and load all 
the pieces of files as they are needed by an application. 

Windows features .1 built-in <k I ra CjiTK nt a r i 1 >n utility, called Uisls Defra^menter 
(sec Figure iB.6). You can use this utility — or one of several commercial utili- 
ties — ro ensure that your files are stored as efficiently as possible on the disk. If 
your disk has never been defragmented before, you may notice a significant per- 
formance improvement after running this type of utility. (It is usually recom- 
mended that yuu run a disk -scanning 
utility before defragmenting the disku) 

File Compression 

Even with the large storage devices 
available, many users still find them- 
selves pushing the binrls ot their com- 
puter's stnrage capacity. One solution to 
this storage problem, k-sides upgrading 
to larger devices, is to compress data. 
File comptesiion h or data compression, 
is the technology foi sin ink me the sue 
of a file so it takes up less space on the 
disk. This frees up space for more data 
and programs to reside on the disk. 

Compressing files will not necessa nly 
improve a disk's performance^ that is, 
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compressing files will not reduce a disk's access tjjpft 
However rile compression can enable you ro store more 
data on a disk, effectively increasing the disk's capacity. 

Entire hard disks, floppy dhks, cr individual fik^*.,m he 
com preyed by as much as a 3: 1 ratio {so that 300 Mb of 
data fiU on]) 1 100 MB uf space, fur instance). File com- 
pression is performed by software that squee/jes data into 
smaller chunks by removing information that is nut vital 
to the fiic or data. 

Some favorite compression programs for PC* include 

PKZJP and WinZip. Stuff IT is a favorite Compression util- 
ity among Macintosh enthusiasts. 

Must file-compress inn utilities are useful f []r compress- 
ing unc or mure files to reduce their storage requirements. 
When you use a utility like WinXip, Lite prouram actually 
shrinks: the selected files and then saves them together in- 
side a new filc T with its own pamc. The resulting file is called an archie tjLc be- 
cause It stores the compressed files inside it. Archive hie-, aie LotmnoriSy used fur 
exactly that purpose— archiving tin needed data files, 

Fiuure iB.7 shows an example uf a file-CoOipressLon utility at work. Depend- 
ing on the circumstances (the compression software used, the data file's native 
program, and other factors), the user may need to extract the compressed files 
manually jtliat is, return them lu their uncompressed state) before using thcilk 
Most file compression utilities enable rhe user to create self-extracting archive 
files— files that can extract themselves automatically. 

Utilities such as WinZip, I'KZlE', and Stu tfIT generally are nut used to compress 
the contents uf an entire hard disk. Because such files must he expanded manually, 
a lot of effort would be required to compress a disk's contents, select and expand 
files whert yoti want to use ihem, acid then reculUprcss iheuu For this reason, ptiy 
grams such as DriveSpace are helpful. \ DriveSpace is built into some versions of 
Windows* and you can purchase commercial utilities that perform fulhdisk com- 
pression. Windows XP includes its own utility for compressing disks.} 
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The days of three-ring bind^s and spiral notebooks maybe 
numbered. At a rising number of schools across the country, 
students record 3nd share their school wonV not on papeT 
hut digitally, 

Digital student portfolios are a selective coltection of 
student work, chosen to present a personal learning history, 
posted! to the World Wide Web or school intranet. Electronic 
portfolio* can be an effective avenue for students to record 
personal [earning, gnwtn, ana" change. They can present 
documentation of students' abilitiesj provide information 
about *hat students have accomplished, as well as create a 
platform for students to share their work with parents, 
peers, and the public 

Woric included in a student's portfolio may be about lit- 
erature and writing, science, math, the arts, or any other 
subject area in the curriculum. Electronic portfolios can in- 
cLude varied medfa such as text, graphics, video, and sound, 
going far beyond what paper portfolios can produce and 
generating the capability for a wider audience. 

Beyond the personal purpose of portfolios, portfolios 
bring together curriculum, instruction, and assessment. Cre- 



ating a digital portfolio program within a school can have 
broader applications and can encourage schools to think 
about then systems and visions, and what the school wants 
students to be abb; to say about themselveSr 

The Coalition of Essential Schools [CEEJ, a national affil- 
iation of schools with a common set of beliefs about the 
purpose and practice of schooling, has implemented a stu- 
dent digital portfolio program as a school-wide innovation. 

This program was activated with the understanding that 
the every school in the network would be involved in the 
preparation, planning, and implementation of a digital port- 
folio system. While this has been a more time-consuming 
and intricate process for CE5 than anticipated, it has allowed 
for more support for the program and more understanding 
about the schools' systems and their curriculum, 

While CES uses custom-designed digital portfolio soft- 
ware, school* interested in working with digital portfolios 
can choose from a number of software products. These fall 
into two broad categories; software spetffical^ designed for 
work with portfolios and general hypermedia software tools. 
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Drive-Interface Standards 

Another important factor in determining, hnw quickly a drive can read and write 
data is rhe type of controller that ihe drive uses. Just as a video monitor requires 
a controller roatt as an interface between the CPU and the display screen, stor- 
age devices also need a controller to act as an intermediary between the drive and 
the CPU, A disk controller connects the disk drive to the computer** bus* acting 
as an interface between ihe two and enabling the drive to exchange data with 
other devices. 

Currently, most personal computers use one of two drive-interface standards 
for built-in disk drive* EIDE or SCSI, A lot of confusion surrounds these two 
drive-interface standards because eomprt- 
ih£ developers have introduced many 
variations of and names for these tech- 
nologies. If you buy a PC today, ir will ah 
most certainly feature one of these two 
drive interfaces. If you plan to purchase a 
drive for an existing PC, he sure that the 
new dri\e is compatible with the com- 
puters drive interface. 

TWr> other types of interface— Univer- 
sal Serial Bus iUSBt and IEEE U94 (also 
ItLEiirwri as h'ireWite} — make it possible m 
atrach additional disk drives and other 
devices to a computet These interfaces 
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Both of these types of tools are exclusively engineered 
s'nr assembling information a bom student work, The fea- 
tures vary, and schools should consider what end result is 
desired from a portfolio system and how each tool might 
hetp before ma king purchasing decisions. Electronic Portfo- 
lio by learning Guest Electronic: Portfolio by Scholastic, 
and Persona Plus are examples oF commercially available 
portfolio software, 

A number of schools are opting to use hypermedia 
presentation tools to buFLd portfolios from scratch. Digital 



Chisel t Pierian Spring Software) r Director (Macromedia), and 
HyperStudio (Roger Wagner Publishing) are just a few ex- 
amples of hypermedia software that cam be Utilized for dig- 
ital portfolios. In addition, some schools create digital 
portfolios using Web-based tools. 

One such school is Celebration School, a partnership be- 
tween the Walt Disney Company, Stetson University, and the 
Osceola, Florida, school district. Using a network-based 
technology environment and Web-centric software, student 
data and information are not only platform independent, 
but also location independent— accessible at home and in 
the cEassronm, and acmss the 70OPC Celebration campus. 

Says Scott Mini, Instructional Technology Specialist for 
the school, "As we look at the future direction of school 
we're becoming increasingly Web-centric in order to effec- 
tively bridge the gap between school and home." 

"Thanks to Web-based technology, in answering the par- 
ent's question What did you learn in school today? 1 the stu- 
dent can now say, "Well, let me show you L'" 



are not specifically drive-interface standard*, because they arc npen and flexible 
enough to accommodate many kinds of devices. 

Enhanced Integrated Drive Electronics (EIDE) 

Enhanced imcgraicd drive electronics IE IDE) is an improved version of an older 
drive^inrerface standi rd h called inregrated drive electronics (IDF,). While the IDE 
standard still exists and is the basis, for several drive interfaces, the standard is 
known by many different names, and FADE is widely regarded as the catchall 
term for drive interfaces based on this standard. 

As a result, mosr new computer systems use the HIDE drive-interface standard, 
or one like it. The latest version of F IDF. supports, data transfer rates of 66 MBps. 
The EIDE standard's variants go by names such as East IDE, ATA, Fast ATA, 
ATA'2, ATA- J, ATA-4, Ultra ATA, and ATA66. Each offers somewhat different 
features and performance. For example, same F.IDK disk controllers can host as 
many as four separate hard disks, providing access to more than jfJU lib of dara 
on ■ single system. 

Small Computer System Interface (SCSI) 

Tile hisN iry of the sin j1 I l mu \m it i s^s u- 1 1 i u i it r f. k c [ Si ~S\ ) gLWS hack TO the 1 970s. 
SCSI was originally developed as a way to connect rhird-parry peripheral devices 
to mainframe computers — specifically, IBM mainframe computers. SCSI went 
Through many transformations before the American National Standards Institute 
(ANSI) established a definition for the interface in 1 986. Since then, the definition 
of SCSI has continued to evoke into SCSI-2, Wide SCSU Fast SCSI, Easr Wide 
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There's no one Loci9dn<g over Barbara Odorn's shoulder as she 
works, on IT piujccts r arid that's exactLy how she likes it. 
As an independent technical writer based in Altamonte 
Springs, Florida, Odom has been Tunning her own show, cre- 
ating software documentation far high-tech companies 
since 1997. Her clients are concentrated in the financial 
arena and range from companies that develop financial 
software to companies that run ATM networks, 

"Most of my clients tend to be small, entrepreneurial 
startups that don't have their own IT departments," Says 
Odom, who charges those clients either *50 an hour or a 
flat fee to create how-to procedural guides that end users 
refer to when they need help installing, running, or trou- 
bleshooting their technology applications, Armed with a 
bachelor's degree in English from the State University of 
New York, (Horn's job experience Started in the igflfls when 
she served as a software support professional, conducted 
training classes, and wrote training materials, 

Odom r s work spans both online help systems and hard- 
copy manuals. Some projects require her to dial into a com- 



pany's main frame to access proprietary software for which 
she creates user manuals and documentation. Once com- 
pleted, she edits the text and tweaks it to make sun? it tar- 
gets the proper audience, then submits the wort; and moves 
on to the next project. 

When ihe's not writing, Gdflm is managing her company's 
technology needs, marketing herself to potential customers, 
upgrading hardware and software systems, and updating her 
own high-tech knowledge base. While Odom enjoys the in- 
dependence that being an outsourcer provides, she's some- 
times Left out of the loop at the customer Level and Largely 
on her own when creating and completing projects. 

1 don't get a Lot of hand holding or training,' 7 she says, 
"That in itself can be enjoyable, however, since it means I 
really have to sit down and figure- out how the application 
works and how to convey that to the user." 

As Odom has discovered, not every company can afford 
to staff a full-time IT department, but outsourcing isn't lim- 
ited to small entrepreneurial types. Reston. Virginia-based 
market research firm Input reports that state and Locat 



SCSI, Ultra SCSI, SCSJ-3 {also known as Ultra- Wide SCSI*, Ultra 2 SCSI, and 
Wide Ultra 2 SCSI, 

SCSI allnws even higher tl.Ha transfer ran.-* 
than .arc possible with HIDE. 1~bc Wide Ulrra 2 
SCSI interface, for example, supports a data 
transfer rate of 80 MRps. Because "I i(« speed, 
flcxi bilir j- h and high throughput ratcs^ the SCSI 
drive interface standard is usually found in 
higher-end business systems,, servers, and work' 
stations (see Figure 5B.K I. 

USB and Fire Wire 

4<i you learned in Chapter 4, "Processing Data," 
many newer computers feature Universal Ser* 
ial Bus (USD) and IEEE U94 (HrcWLre) in- 
terfaces* A3! sorts of peripherals can be 
qrrached to a computer through a USB or 
Fire Wire port, including storage devices (see 

figure msj, 
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govern menu a ho have jumped on Hie outsourcing band- 
wagon and will outsource $23 billion worth of information! 
technology work by SGo&, 

Millions af s'lcilled workers now work exclusively on an 
outsourced basis and make themselves available to any 
company that needs their skills for a given amount of time 
for fees that range from S2S to 3100 an hour. Here are some 
of the most commonly outsourced positions for people with 
computer skills: 




i + Software projects often got behind scned^ 
ule or overwhelm a company's development staff, In ei- 
ther case, the company can fill the gaps by hiring a 
freelance program mer. 
:> Network Administrators. Nearly every American com- 
pany has a computer network, but the vast majority oF 
small- and medium -si zed businesses cannot afford to 
keep a network administrator on staff. Instead, the busi- 
ness may outsource the work. 



» Hardware Technicians, Successful freelance technicians 
have training [and certification, if possible} on many 
types of computer hardware, including desktop PCs, net- 
work servers, networking hardware, printers, and more. 



Although USE and Fire Wire are nor considered to be 
drive Interfaces per se (riiey support many types of de- 
vices), they support high data transfer rates and provide 
connections rlrnr ni]nw the hmi computer to contrn! an 
externa] vtora&e device just as if it were an internal one r 

Like SCSI, USB and FircWirc allow users to connect 
many peripherals ar rhe same time. If your computer 
needs extra storage, this means you can simply purchase 
additional hard drives as you need I ban and connect 
tbcm to ymi r PC- via □ LJ5R or E'ireWine c» nnecti on . 




Many enlemsf storage d&vces, like Bus 
eneffom MartD*. can be pugged frfta 
PC's FlreMnreor USB port. 
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» In storage devices, the average access time is the time it takes a read/write head to 

move to a spot on the storage medium. 
» Diskette drives offer an average access time of 100 milliseconds. Hard drives an 

many times faster. 

» Tape drives provide the slowest average access times of all magnetic storage devices; 

optical devices are aLso much slower than hard disks. 
» Trie data transfer rate is a measure of how long it takes a given amount of data to 

travel from one device to another Hard disks offer the fastest data transfer rates of 

any storage device. 

» You can optimize the performance of a PCs hard disk by cleaning off unneeded files, 

scanning the disk for errors, and defragmenting the disk. 
x> File compression technology is used! to shrink the size of files so that they take up 

less disk space, 

» By using compression utilities, yuu can shrink multiple files into a singte archive file. 

Some utilities enable you to compress the entire contents of a hard disk. 
» Two drive-interface standards are commonly used today- EIDE and SCSI* 
e devices can be connected to a PFs USB or FireWire port 



Key Terms 



archive file, 291 
average access time, ISO 
data compression, 190 
data transfer rate, IBS 
defragmentation, 190 
disk controller, 19? 
disk optimization, IBS 



enhanced integrated drive electtcnlcs 

{EID£} r 193 
extract, 191 
hie ccTtipressioift, 190 
fragmentation, 190 

A (mi), IBB 
i (ns), IBB 



S«k time, i£g 

small computer system interface 

(SCST], 193 
temporary {temp} file, 169 
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Key Term Quiz - 

Complete each statement by writing one of the terms listed under Key Terms in each blank 

1. The amount of time a storage device takes to position its head over any spot on the medium iL called . 

2. For storage devices, access- times are measured in 

3. For memory devices* access times are measured tn - . 

4. may be measured in megabytes per second or megabits per second, 

5. Any PC that gets used a lot should get routine disk maintenance, or , 

6. (tor time, hundreds of files can collect on your computer's hard disk. 

7- occuts. when a file is stored in noncontiguous sectors on a disk's surface, 

S- When you use a hie compression utility to compress several files together, a special file, called a{n} is 

the result. 

9- The terni £70f stands for 

to. The term SCSI stands for . 
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Circle the word or phrase that best completes each statement, 

1. This lets you fit mote data onto a magnetic disk. 

a. extraction b. defragmentation C. compression 

2. Which of the following connects a disk drive to the computer's bus? 

. h fvnil l:^. b. a drwe interface : a sensor 

3. To remove a program from your computer, you can it. 

a. uninrtiLL b. delete ■ *tr>re 

■1 If a file is . . iti pieces are scattered across the surface of a disk, 

b. archived 



fi. Which Of the following is a common drive interface standard used in PCs? 

a. AEIOU . ETC C. EIDE 

t>. Which must yuu do to return compressed files to their uncompressed state? 

a. delete them b- extract them c archive them 
7 r If a disk has a bad spot an iti surface, the spot can be called a 

a. disk crash b. disV error c. disk scanner 

B. Which drive- interface standard supports data transfer rates of 66 MBps? 

0. EIOE ..SCSI c. USB 

9. Whet does the lerin 5CSI stand For? 



■ small computer 
system interface 



d. a standard 
d. transfer 
d L frag minted 
d. QEIO 
d. Tip them 
d. disk sector 
dk FireWtr* 



software interface storage interface 

10. Although it is not a drive interface per se, this type of connection does support storage devices, 
a. EIOE C USE c. SCSI ± MBps 



small computer 
standard interface 
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Review 




Review Questions ■- 

rn your own words, briefly answer the following questions, 

1. What Is the primary puipose of file compression utilities such as WnZio? 

2. What is another name for the IEEE 13^ interface? 





3, What is data transfer rate? 

A. What is the most effective way to measure the average access time oF a hard disk? 

5. What is the average access time for a diskette drive? 

6. What are average access times Like for hard dista? 

7. List three tasks you can perform that can improve the performance of a computer's hard disk, 
G. How can fragmentation harm a system's performance? 

9, Why is there confusion about the QBE and SCSI drive-interface standards? 
10 How ATe the SCSL USG.and EireWire interfaces similar? 

Lesson Labs ;: 

f 

Complete the following exercise as directed by your instructor 

1- Leam what kind of hard disk controllers are installed in your computer. 

a. Open the Control Panel window, as directed by your instructor. 

br Double-click the System icon to open the System Properties dialog box. 

c. Click the Device Manager tab. Click the plus sign (+) in front of Hard Disk Controllers. (Note: Depending on which 
version of Windows you use, you may need to access the Device Manager in a different way. Ask your instructor 
for specific directions.) 

d. Click to highlight an item listed under Hard Disk Controller* (depending on your OS, this item may be listed as 
one or more soeciFc types of controllers}; then dick the Properties button, Write down the. data for the selected 
controller and then dick Cancel. 

e. Repeat step D for each controller listed. When finished, click Cancel to close the System Properties dialog box. 
Then close the Control Panel window. 
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Chapter Labs 

Complete the following exercises using a computer in your classroom, Lib, or 
home. 

1. Find your optimization too]?. If you use Windows 98 or a larer version, you 
can use rhc operating system's builr-in disk optimisation tools to remove un- 
needed files from a disk, to defragment a disk, and to scan a disk for errors. 
To use Disk Cleanup in WLndowi 98 T Mc, 2000, or XP: 
a. Click the Start hutton, open the Pfriprams menu, click Accessories I System 

TimU I Diik Cleanup. 
t> r When the Select Drive dialog box appears, click the drop down arrow and 
select yam primary hard disk, (This should he drive C:, If you are not sure 
which drive to select, ask your instructor for assistancCr 
c. Click Ok, 

dr la che Disk Cleanup for dialog hojt, select all the cheek hoses in the Files 
ro Delete lisc. 

e. If yn V want t" see any of the files before deleting ihtm, dick the type of 
files yuv. want tu see, then tlick the View hies burton. Close lily windows 
thai open cu Kiutn to the Disk Cleanup for dialog hoiL 

f . Click Ok in the Disk Cleanup for dialog box, 

g. Windnws may display a message box a&king if ynu are sire you winr to 

Windows deletes the files. 
To scan your disk for errors: 

In Windows 9S or He: 

A. Clicli Start button | Programs, click Accessories | 
System TddIs | elicit ScanDisk. 

0. When the ScanDisk dialog baa opens, select your 
computer's primary disk drive, (This should be drive 
Cr. IF you are not sure which drive to choose, ask. your 
instructor For help,) 

C r Stt otfiet options in trie ScanDisk dialog hox, as 
dhetted oyyour instructor, then click Start 

D. Watch as Windows scans the disV for errors. 

E r ClicV the (AiiC:L button whien youT instructor tells voj 
to. Then click close to close the ScanDisk dialog bo*. 

i 



tf you use windows soooor vti 

A. launch either Windows Explorer or My Computer, 
depending on your preference, 

B. When the Windows Explorer or My Computer window 
opens, select your computer's primary disk drive, 
(This should be drive C r . If you are not sure which 
drive to choose, ask your instructor for help, J 

C Right-elicit the selected drive's icon. Whan the 
shortcut menu appears, click Properties. 

D. When the Properties dialog box appears, click the Tools 
tab. Under Error-checking, click the Check Now button. 

E. When the Check Disk dialog box appears, set options 
as directed by your instructor then click Start* 

F r Watch as Windows performs the scan. The action; 
Windows takes will depend on the options you 
selected in step £. When the scan is complete, close 
ah open dtalog bo*« r then close the Windows 
Explorer oi My Computer window. 
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To defragment your hard Ji»k with Windows" Di*k Defra&rmruo; 



In Windows 98 or He; 

A. Click Start button | Prog rams | Accessories | System 
Tools | Disk Defragment er. 

B. When the Select Drive dialog bo* opens, select your 
computer's primary disk drive. (This should be drive 
C:. If you are not sure which drive to choose, ask your 
instructor for help,) 

C. Click the Sittings button. 



0. In the Disk Defragmenter Settings dialog bo*, select 
options as directed by your instructor, then click OK, 

E. When tbe Select Drive dialog box reappears, click OK. 

f. Windows begins defragmenting the disk. You can watch 
its progress by clicking the Show Details button. 

G. Click the Stop button when your instructor tells 
you tu. Then click Exit to close Disk Defragmenter. 



If you use Windows 200C or XP: 

A. Click Start [ Programs | Accessories \ System Tools | 
Disk Deffagmenter. 

G. When the Disk DefragmenteT window opens, select 
your computer's primary disk drive. (This should be 
drive Cl, If you aTe not sure which drive to choose, ask 
your instructor for help.) 

C, Click the Analyze button, and then watch the Analysis 
display pane as Windows determines the status of 
your disk drive. 

D. When analysis is complete, click the- Defragment button. 
Click the Stop button when your instructor tells you to. 

E, -Click the View Report button. 

F. Review the report of your disk's status r and then click 
Close to close the report. 

&, Click the Close button to close Disk Defragmented. 



Discussion Questions 

As directed by your instructor, discuss the following questions in class or in 
groups. 

1. Why Jo you think a basic rruth in computing is that one never has enough 
storage space? What factors contribute to rhis situation? As hard! disks get 
larger and larger, do you think we will reach n point where the standard desk- 
top computer bas more than enough storage space far the average user's 
needs ? Have we reached that point a (ready? 

2. Suppose that your class is actually unc department within a med Lu m ■ sized 
company, You ilccd to adapt a backup sv.stcni fur I lie depart merit's data. As a 
group, what factors should you consider in making this decision? What 
backup technologies should you consider? What type of backup schedule 
should you follow? 
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Report 



Using your own choice or resources kuch as rhe Interner, books, magazines, and 
newspaper articles), research and wrire a short paper discussing one of rhe fol- 
lowing topics: 

» TTie growth in cupatity nf PC storage devices, from the 1 9fiO s to rhe prcsenr. 
» The Loh^qucti^ uf amipirahift an entire liard disk s contemn using a ucH- 

iry such as DriveSpace. 

Holugj-jiphic memory and, its potential uscs r 

When you arc finished, proofread and print your paper, ami give it to your 
instructor. 





Many stooge device optfons aie available, These 
choices ate beneficial for many users, but they also can 
be drawbacks for software companies, musfc publishers, 
and others. With this thought in mind, discuss the fol- 
lowing oMetions in cUss: 



2, 



you consider making iUegal duplicates? Do you 
think such copying should be Illegal? Defend your 



You have seen that large companies store gigabytes 
Of data about their customers. Do you know that 
many companies sell this information to other com- 
panies? As more organizations build databases 
about individuals, do you believe they should be 
fiee to exchange or sell this information? Why? 




1, CD-R and CO-Rtf devices are getting cheaper and 
mote popular They let you create backups and store 
data in a safe format* However, people also use 
them to make illegal duplicates- of software and au- 
dio CDs. If you had a CD-R or CD-RW device, would 



\ 
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Lesson 6 A: 

Operating Systems Bastes 

■ Type& of Operating Systems 
Providing a User Interface 
Running Programs 
Managing Hardware 
Enhancing an OS with Utility Softer* 

Lesson 6B: 

Survey of PC and Network 



-.■ PC Operating Systems, 
Network Operating System* 
Embedded Operating Systems 



Using 

Operating 

Systems 




Overview: The Purpose at Operating Systems 



An operating system {OS| is a software program, but it is different from 
word processing program's spreadsheets, and all the other software pro- 
grams on j tmr computer. As you may recall from Chapter I , live OS is an 
example of system software — software that controls the system's hard- 
ware and that interacts with the user and application software. In short, 
the opcraruip system is ihc computer's master control program. The OS 
provides you with the tool* (command*) thai ma Me you to interact with 
the PC. When you issue a command, the OS translates it imo code that 
the machine can use. Tlie OS ensures thai the results of jour aitjous arc 
displayed on screen, primed, and so on. The operating system also acts as 
the primary controlling mechanism ior the computer's hardware;. 

The operating system performs the following functions; 
» Displays the on-screen elements with whicli yuu true i at t— the usl-i 

interface, 

» Loads program* (such as word ptoccwinfl and spreads licet pro- 
grams] into the computer's memory so that you can use them. 

" Coordinates how programs work with the computers hardware 
and other software, 

» Manages the way [nturrnaliun Is stored on and retrieved Irom disks. 
In this lesson yon will learn about the types of operarinp; sysrems and 

the services ihcy provide. Then you will team about some of I he en- 

hancpnn-nts you can make to ymir OS using utility software. 



Operating 
System Basics 



OBJECTIVES :: 

Lisi the four primary hjnctiorw of 

an operating system. 

List the four types of operating 

systems. 

» Identify four components found 

in mosl graphical user interfaces. 

Describe the operating system's 

rale in tunning software 

programs. 
» List three ways the Operating 

system manages the computer'? 

hardware. 

» Name three types of utilities that 
enhance an operating system's 
cap Abilities. 
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FIGURE 6A.1 



A single user can Ql m i.n -i r- j: 
program in 3 Eingia- • i:n. k i , 1 - 'x k; j 
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ti irany types of fctrs, Q single uiai 
be mere productive «tw wofltl ig 

mulllasfcnq ongrtfi: 



Types of Operating Systems 

Operating system? can be organ ired into bur major types: real-time, single - 
tiscr/s ingle-tasking, single- u ^cr/nui 1 t i ra>k i iig, and niu3ti-u5.tr/mulTifJskirijG., The fol- 
lowing sections describe each lyre of OS. 



Real-Time Operating Systems 

A real-rime operating system is a very fast, relatively small OS. Real-rime OSs 
are often also embedded OSs, when they arc builr into the circuitry ol a device 
and arc not loaded from a disk drive. A real-time operating system is. needed <o 
run real-time applications; it may support multiple simultaneous tasks, or ir 
may only support single- tasking. A real- lime application is an application that 
responds to certain inputs extremely quickly — thousandths or millionth s of a 
(milliseconds or microseconds, respectively}, Real -rime 
applications arc needed to run medical diagnostics 
equipment, life-support systems, machinery, scien- 
1 rih'c instruments, and tndiustri.il systems. 

1 gte- User/Sing le-Ta sking 
Operating Systems 

An oner.uicii> %ysluiii lli.n .illnw^ .i siuyje 
user TO perform just ore Tusk aT j rime is a 
single mcrAineJe Mvkiinu ofKT.ninn sysLcni. 
To a user, a *task~ is a function such as 
printing a documenr, wriTing a file to disk, 
editing J file, or downloading u file from a 
nerwork server. To the operating sysrem > a 
task is n process, and small and simple OSs can 
only manage a single task at a time. 
MS-DOS is nne example of a smglc-niskjng OS, 
and the Palm OS, used on rhe Palm handheld com- 
puters, is another (see Figure 6A, \\. Although iueh 
operating systems are limited by this characteristic, there is still a use 
fnr rhem, because they take up very little space on 
lit -I. or in memory when they arc running and do 
lift require a powerful and expensive computer. 



5 ingle- Use r/ M u Ititas king 
Operating Systems 

A suiujc-user/niultitiskinii operating svsTem 
h one thai allows a single user to perform 
two or innre funerirms at once. It takes a 
special operating system tn keep rwrj or 
111 are Usks runnijig.it once. The most com- 
monly used personal enrtipurers usually run 
Such OSs, including Microsoft Windows 
lihI [he Macintosh Operating System (see Fig- 
ure 6A,2|. The multitasking features of these 
OSs have greatly increased the productivity of 
people in .1 targe- variety of jobs because they can 
accomplish more in a shorter period of time. For 
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instance* to an office worker, it is important to be able to send a large document 
ro si printer and be able to do other work on his or her computer while it is being 
printed. It is also helpful for many rypes of workers ro he ahlc to have rwo or 
more programs open, to share the data briween the two programs,, and to be able 
to instantly ■switch betwe en tliir two programs. 

A disadvantage of a single-user/mulriraskuic, operating system is the increased 
sue. and complexity it needs to support multitasking, while keeping the related 
Fearures users have come to expect, such as a graphical laser interface* and the 
abiliry to share data between rwo or more open programs. 



Multi-User/ Multitasking Operating Systems 

A miilti-user/muEtifasking uperating system is an operating ^yKterci th-it nlluws 
multiple users to use programs that arc simultaneously running on a single net- 
work server* called a terminal sen cr. This is not at alt die same as cotiuecting to 
a network server for the sake of accessing files ;ind printers. As you will learn in 
Chapter 7, "Networks/ when a computer is connected to a server to access doc- 
ument files to edit, the client computer performs the processing work locally. Not 
so with a multi-user OS, which gives each user a complete environment, called a 
user session* on the server. Each user's applications, run within their user session 
on the server separate from all other user sessions. The software that makes (his 
possible is called a terminal clieni. In a multiuser/multitasking operating system 
environment, all or most of the computing occurs at the server (see Figure 6AJK 
Examples of multi user OSs include UNIX, VMS* and mainframe operating sys- 
tems such as MV5> 



Terminal Server 




FIGURE 6 ft. 3 



/. in,.*! Ltserfriulbimkinn ppnraWig 
system mns on a camputer to WNcfl 
Rimy users ccmeet, eacn user can < i*i 
tts of her own sessnn on the server 
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The .id vantage of these operating systems is- that they can he managed hy sim- 
ply making changes- CO one server, rather than to many desktop computers. They 
also allow the- user to work with applications that require a more powerful com* 
purer ill .lit llit; user needs orl ihe desktop Ki run flie client. A disadvantage is, lh.il 
if rhe network connection to the server is broken, the user Cannot do any work in 
the applications nn the server. 




Providing a User Interface 

Whuii > ■ ■ 1 1 work cm ,t to ni purer, ymi and un- n of usim <m» ilu- KKCO. 
ONLINE Taken together, these items are tailed the user interface. The two most common 
For rrwc Intematon on user typ" of user interfaces arc graphical and command line. 

hr^ ; //*wwmiii» com/ Graphical User I nterf aces 

Most current operating systems, including all versions of Windows, the Macin- 
tosh operating system, t>5/2 T and some vers inns of UNIX and l.inuic T provide a 
graphical user interface (GUI, pronounced GOO-et), Graphical user interfaces 
arc so called because you use a mouse (or s,nme nther pointing device) to work 
with graphical objects such as windows, menus,, icons, buttons, and other tools. 
These graphical tools all represent different types of commands; the GUJ enables; 
you to issue command's to the computer by using visual objects instead of typing 
commands. This is one of the key advantages of a graphical user interface; it frees 
you from memorizing and typing rexc commands. 

Windows is one of several GUIs that use the desktop metaphor in which the 
background of the GUI is said to be a desktop on which you have your graphical 
tools and within which you can store your work. Figure 6A.4 shows rhe Windows 
XP desktop. The small pictures on the desktop — called slturtculs— tcptesent links 
to resources on the PC nr network. Although shortcuts 1 arc often called icons h an 
icon actually is only the tiny graphic that represents an object, such as programs, 
folders, files, printers, and shortcuts. Using your mouse or other pointing device, 
you can move- the poinler ]a small graphic that moves in reaction to mnu se move- 
ments) and choose (or acrivaiej a shortcut, idling Window* you want to use the 
resource that the shortcut represents. For example, you can choose the Microsoft 
Word shortcut to launch th-at program. The items that appear on the desktop 



TT* WMom XP GUI has several 
standard tauiros, riclucing tne desktop, 
taskhar, and start button. Snortnuts may 
appear m any <jt these areas. 




The cjckgicur 
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depend on ihe content of ihe computer's disfcs, the 
resources it can access, and the user s- preferences; 
therefore, any two Windows desktops can look 
d ifterent. 

Certain elements always appear on the Windows 
desktop. Ah shown in Figure 6 A .4, the taskbar ap- 
pears at the hot Com of the Windows deskrop; it js 
U5cd to launch and manage program.5* The St.irr 
Itlw tun is a permanent feature of the taskbar; click it 
to upi-n rhf St.irr rrv.-r.-i. lb.' -v.- ,-nnr.iir.? 
shortcuts for launching programs and opening fold- 
ers on a computer (sec Figure &A.5). Shortcuts can lie 
added to the desktop, the Starr menu, and other ar- 
eas. When you start a program in Windows, a button 
representing it appears on the taskbar. 

You also can launch programs by clicking icons on 
the Quick launch bar T a special section at the left end 
of the taskbar where you can add icons for tin- pur- 
pose of quickly starting programs. Once you start a program, a burton appears on 
the taskbar. When you have several pri5|j,r.itm on the desktop, one way in which 
you can switch between them is to click the program s button on the raskh.ir. 

When you right-click an object in Windows, a smalt menu usually appears con- 
taining the ntost common commands associated with that object. Depending on the 
version of Windows you are using, and whether you are using a specific applica- 
tion, this type of menu may be called a shortcut menu or a context menu. Either 
way, its function is the same to provide quick access to commonly used commands 
related to the item you have right- 
clicked. Figure 6A.6 shows the short- 
cut menu thai appears when you 
right-click the desktop in Windows 
XI? Professional. 

When you launch a prograor, if is 
loaded into memory and begins to 
run. A running program may take up 
I lie whole screen, it may appear in a 
rectangular frame called a window, 
or it may appear only as a shortcut 
on the raskbar. 

You access all the resources on your computer through windows. For example, 
you can view the contents of a disk in a window, run J program and edn a docu- 
ment in a window, view a Web page In a window, or change system settings in a 
window. A different window appears for each resource you want to use. Figure 
6A.7 shows Microsoft Visiu running in a window. Some menus and buttons^ such 
as the ones shown here, appear in nearly every window you open, in the Win- 
dows GUJ, programs share many of the same features, so you see a familiar in- 
terface no matter what program you are using. Among the common GUI features 
are die title bar, menu bar, toolbars, scroll hats, and various burtons. The title bar 
identifies the windows 1 contents and it also contains the Minimize, Restore, and 
Close buttons, which let you hide the window* resize it, or close ir altogether. The 
menu bar provides lists of commands and options for this specific program. Tool- 
bars contain buttons that let yon issue commands quickly. Scroll h.irs let you view 
parts of the program or file that do not fit in the window, 

A graphical operating system lets you have multiple programs and resources 
running at the same time, but you can work in only one window at a time. The 
window that is currently in use is called the active window; its title bar appears in 
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FIGURE 6A.7 
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FIGURE GA.O 
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a deeper color shade rh^n that of 
other visible open windows, and 
its task bar button appears high- 
lighted or "pressed in." Unless .ill 
open windows arc arranged side 
by side, the active window will 
a ppear on iop of any inactive win^ 
duws. Yuu must select :bc win.' 
dow you wane to use before you 
can access it* contents. The 
process, of moving from one open 
window to another h eatled i «^ L 
switching- You carl cither click an 
open window to activate it ur 

click an open program's taskbar 
bunon to activate ire window. In 
figure 6A.E, Microsoft Word is 
the active program and Microsoft 
Vi-un ]s in the- background. Irs title 
bar is lighter in color, and its 
taskbar button is imL high lighted 
or ptessed in. 

V mi inmaie many tasks by elk king icons and toolbar buttons, but you also can 
perform tasks by choosing commands from lists called menus. In most program 
w i rsc 1 1 iwfi L n ull open menus from n hon/onim liht caUcd The menu bar. As shown 
in Figure 6 A. 9, many programs feature j File menu, which typically contains 
commands fur opening, closing, saving, nud printing files. To execute or run one 
of i be menu commands click it. In many cases t you can isftue menu com- 
mands by using keyboard shortcuts instead of the mouse. 




Microsoft Word is the actrae program, 
ha window £ On (ftp, aid rts (ID? bar 
and tasfcbar buttoni are hlgNigrrled 
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Dialog boxes are special-purpose win- 
dows that appear when the OH or applica- 
tion needs to give yon some status and 
possible choice of actions or you need to 
tell a program (or the operating system) 
what to do next, A dialog bos is so named 
because it conducts a 'dialog" with you as 
it seeks the information it needs to perform 
a task. A dialog box cm even have more 
than one page, in which case the pages are 
made available through tabs and look like a 
stack of tabbed pages. Figure 6 A. 10 shows 
a dialog box from Microsoft Word and de- 
scribes some of the most common dialog 
box features, 




The underlined F ndicaies 
thai yw can press mt+f 
lo orxsn the File menu, 
iistead el clicking. 



Vnu can Bittutfi Arty 
command on tin? menu 
by clicking re. 



Asa wie-stEp snortart, 
yon can press cm+i> lo 
execute Ihe Print com- 



Witt tte File menu 
oooti, you caii fwess 
pto 



Command-Line Interfaces 

Some older operating systems (such as MS-DOS) and some current versions of 
UNIX and Linnv h-nrure a irnmmanJ-liiiL' inter face, which uses typewritten com- 
mands — rather than graphical nbjects^to execute tasks. A command-line inter- 
face displays in character mode — hi>Lci^ only e i] li a I -iwed alphanumeric a nil other 
simple Symbols. Users interact with a command-line interface by typing strings of 
characters at a uromut on the screen. In LXJi, the prompt usually includes the 
identification for ihe acli^e disk drive \ :i letter followed by .i Colon ) t a backslash 
f\), and a gjearer-than symbol (>) h as in C:\>. As much as people prefer to work in 
a GLTlj a command- Line interface ?;ivcs you a ouiek way to enter commands, and 
even nnw Windows has an optional comma nd-li ne interface, called the Command 
Prompt (see Figure 6 A. 1 1|. This command prompt, however, is not DOS., and is 
most often used by administrators to run nun til 1 1 programs tor manaftiog and 
troubleshooting Windows. In fact T any program that can be run in Windows can 
he launched from here, opening its own GUI window, if necessary. 



Click a tab to display 
djffe«m "pages" of 
the dialog box. 



Option buttons let 
you seled one option 
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m« Help button 
,/ provides informa- 
tion about the lools 
in Ihe dialog box. 

SpinneT (or counter) 
bullous usually 
contain numbers. 
Use (he controls to 
increase or dec rease 
the value. 

Tuese three buttons 
are called toinnwid 
bullons. Click; one lo 
initiate an action right 
away p or to open 
another dialog box. 
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This, is a drop -Hewn 
list. Click the arrow 
10 open the list. Iben 
make a selection, 



Trie OK buvion applies 
the options you selEct 
in the dwf eg box and 
doses ihe box, 



Tiw Cancel button doses 
Ihe dialog box without 
making any changes. 



Ths clalKi taw iiximJes muRipk Jobs 
£«J a vant tf d1 mePiccs lot setactrvg 
lotions. 
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FIGURE flA.11 

The Wlndom W CtanrranrJ Pran^t kh 
to* used tn larch any program than wft 
run n Windows. Evart a GLS program that 
vrlH nf^mlsowniivindow. 




SELF-CHECK : : 

Circle the correct answer for each question. 

1 . An operaling yftm is an eagmpfe ofthe type of software, 

a. mtfWasfcing b. system c. jI ly 

2. Which of Shefoitowing is most likely to use ah embedded OS? 

a. computerized h. Macintosh computer c desktop PC 

fife-suppcrl 
spent 

3. The 'desktop' of o GUI operating system is not a real cfcstoop, but simply a 
a. simile b, metaphor c. analogy 



Running Programs 



FIGURE eA.12 



tlH Open dialog !hk in Mifirtecin Word. 



The operating system provided j nHihisceju interface between Application programs, 
and the uicft Ie is also i he interface between those pruiyams. mid other computer 
resources such .is memory, a printer, or another program. Programmers write com- 
puter programs with built-in imirutitons — called system calls — diat request scr- 
vices from ihc operating system. They are known as "calls'" Ix-cause rhe program 
has to call on rhe operating system io provide some information or service. 

For example, when you want your vvurd pruccss-u]^ program nt retrieve j file, 
you use ihc Open dialog Ihix rolist the files in the folder that you specify (see Fig- 
ure 6A.12),To provide the list* the ptogram calls on rhe operating system. The OS 

goes, through the same 



~5 I ^ \ 



process to build a list of 
files whether it receives 
its instructions from you 
{via the desktop) or from 
an application. The dif- 
ference is that when the 
request comes fiom an 
application, the operat- 
ing sysrem sends rhe re- 
sults, of its work back to 
the .lpplicaritin rather 
than to the desktop. 
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Some ijtlicr services that an operating system provides to programs in addition 
10 listing files, include 

¥> Saving the contents of files to a disk. 

» Reading the contents of a file from disk into memory. 

» Sending a documcnr to die printer and activating the printcc 

» Providing resources that let you copy or move data ftom one document to 

another, or from one program to another. 
» Allocking RAM among (he running programs, 

» Recognizing keystrokes or mouse clicks and displaying characters or graph- 
ics on the screen, 

Sharing Information 

Many types of applications let you move chunk* of data, from oik place to an- 
other, i'ni example, you may want to copy a chart ham a spreadsheet program 
and place the copy in a document in a word processing program I sec Figure 
6 A.I 3). Some operating systems accomplish this feat with a feature known as the 
Clipboard. The Clipboard is a temporary holding space 4 in the computer's mem- 
ory) for data that is being copied or moved. The Clipboard is available for use by 
applications running under the operating system. Htu example, if you want to 



ONLINE 



For moffl rtemtatinn on 
data tfiamg, visit 
httpL/ywww.inhhft corny 
pelcrrtDrlan 
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ProdiJdMiy Tip 



fTech Support 



If you want to Leam a new feature or wed help solving a 
problem with a software program, the answers may be on 
your hsrct disk or the Internet. 

Using Local Ontine Help 

Moat commercial operating systems and applications include 
an online help system trial is instated on your computer 
along with the software. New-generation help systems in- 
clude descriptions, tips, audio/rideo demonstrations, hyper- 
linlcs, and links to Internet-based resources. 

To find help on your hard disk r open the help system and 
look for answers. To get help with the Windows XP operat- 
ing system, for example, click the Start button and choose 
Help and Support from the Start, menu. In any Windows 
application, click the Help menu and choose Contents or 
Help Topics, A Help window appears, providing tools that 
let you search for help in different ways. Remember the fol- 
lowing tips; 

?> Be Patient You may not find your answer immediately. 
Be prepared to tiy again. 



For example, you may be able to browse a List of help 
topics that are organized by category. Or you may be 
able to search the help system for topics that contain 
certain terms or phrases. Some help systems let you type 
question; in plain English, IF you need help printing a 
document, for example, you can type the question ""How 
do I print a document?" 
>? Think of the Problem in Different Ways, For example, 
ffyou want help with setting up an Internet connection, 
the terms 'Internet," "connection," "modem," and "In- 
ternet account" may bring up the right answers. 
Use Bookmarks and Annotation*. Host help systems let 
you bookmark specific help topics so you can find them 
again quickly. You also can add your own notes to specific 
topics. 



Using Remote Online Help 



access over the Internet. 



s that you c 



help systems provide different options for finding help. 



■ Web-Based Tech ni«L Support, Many software companies 
have a Sjpport or Help link on their Web home page. 



move a paragraph in a word processor document^ select the paragraph, then 
ctluuse [he Cut iVilinmriJi tilt; da [J is removed from ihc dudJincUt and placed an 
the Clipboard. ilf yon wanr to Liive ihe original data in placc h you can use the 
t cipy ^rnnn^inl; a cr>py is made of the data, and ir issrnrcd on the Clipboard bur 
is not removed from the document.) After plating the insertion poinr in the doc- 
ument where you want to plate the paragraph, yon chouse the Vjwc ^imm.inJ; 
the data nri the Clipboard is then placed into the document, 

~l~hc Clipbf^ard also uil be used to nluvc data from one document In anuther. 
For example yuu can copy an address from one letter iu another and thereby 
avoid relieving the address. The. real versatility of" the Clipboard, however, items 
from the fact thar it is actually a parr of the opera ring system and nor a particular 
applkarion. As a result, you can use the Clipboard to move data from one pro- 
gram to another. 

The Versatility uf the Clipboard Il3s been cJitcrulcd further with a feature 
known in Windcws as Ol.l:, which stands for ObfcCT I. ink inn ..tott l : .m bedding. A 
simple cut and paste between applications results in object embedding. The data, 
which is known as an object in programming terms, is embedded in a ncwrypc of 
document- It retains the formatting (hat was applied lo it in I he original applica- 
rior^ but its relationship with the original file ifi destroyed; that is, it is simply part 
uf the rtcW hte. J 7 ur[ hemlorc t the data may be uf a type that the upen application 
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» FAQs. Most software cam ponies have Web sites with lists 
of frequently asked questions (FACts). 

» E-Mail Help, At the company's Web site, you may find an 
option that Lets you describe a problem arid submit a re- 
quest for help, A support technician will investigate the 
pto blent, or an automated system will send you s list of 
possible solutions. 

Knowledge Bases, ft knowledge base is a sophisticated 
datable containing detailed in fa mutton about specific: 
topics. To use a knowledge base, you type a term ot 
phrase or describe a problem. After your testis matched 
against a database, you are presented with a list of pos- 
sible solutions. 
» Newsgroups* large software companies sponsor news* 

giOUpS Oti the Internet, Using your newsreader, you can 
access these newsgroups, post questions for other users 
to answer. Or participate in discussions about specific 
products and technical issues, 

Before you use any remote Online help resource, read all 
the information the company provides about it, Look for 
notices about fees, registration, and proof af product 
ownership. 









© Hrip wd Suppart Cwnta* 




Until in rrodUci AuaUnal Upin1nHira> 
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* : A program's he^i system Is often the last ptace users, luro lor help, 
utoi It start tie the fra place. 



cannot change. Therefore, If you wane to edit embedded daw, simply douh]e-cllek 
rhe embedded object, and the original application [hat created the data ifi opened 
tu allow ..-J: M l, uf lilt: embedded data. 

Object linking adds another layer ro rhe relationship: The data tliai is copied to 
and from rhe Clipboard retains a link to the original document so that a change in 
[he original document also appear* in l he linked data, For example, suppose that 
rhe spreadsheet and memo shown in Figure 6 A. ] 3 are generated quarterly, They al- 
ways contain the same chart updated with the most recent numbers. Willi object 
linking, when che numbers in the spreadsheet arc changed, the chart in the report 
will automatically reflect the new figures. Ot course, object linking is not auto- 
matic; yon need to use special commands in your applications to create the link. 

Managing Hardware 

Wlierl programs run, they need to use the computer's memory, monitor, disk dri- 
vers, and other devices, such as a printer. The operating, system LS The intermediary 
Eiefwcen programs and hard wj re- In .i compote r network, the <ipe rating system 
also mediates EK-tweert your computer and cither devices on the network. 
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O When you click M a <rtder. 



O Tfta OS sends an 
intermptre 
to the CPU, 



and c 
OS Id see what new 
puccessing job re 
□cilia requESled. 



ie cpera&ng system ammsiicata 

eGRJL 



For more Intafrnalkw on ubliry 
software, visit 
http:/.fwww.rnhJie^rrV 
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OPE RATING SYSTEM 



in 



O The OS :i!is:hc- CPU 
10 » to (He dsk drhe 
and retries rfic 
names flftfte files in 
the fewer. 




O The CPU retrtowea the 
nines of the flies In 
'ha tokter. 




Processing Interrupts 

The operating system responds to requests to use memory and other devices, 
keep* track at which programs have access to which devices, and courdi nates 
everything rhe hardware does so that various activities do nor overlap causing rhe 
computer to becumc confused and stop working. The operating system laSCS 
interrupt reuuesrs (IRQs) to help the CPU coordinate processes. For example. Fig- 
ure shows what happens if you relt the operating sysrem rn list the files in 
a folder. 

Working with Device Drivers 

In addition to using interrupts, the operating system often provides programs for 
working with special devices such as printers. These programs ate called drivers 
hxause They allow the operating system and tithe r programs to activate and use — 
that is, "drive" — the hardware device. Most new software yon buy will Work 
with your printer, monitor, and cither equipment without rcquirmc, > uii to install 
any special drivers. 

Enhancing an OS with Utility Software 

Operating systems are designed to let you do most of the tasks you normally 
would want to do with a computer, such as managing files, loading programs, 
printing documents, and so cm. Rut software developers are constantly Creating 
new programs — called utilities — that enhance or extend the operating system's ca- 
pabilities, af that simply offer new features not provided by the operating, system 
itself. As iin operating sysHiii is imp mu d and updated, the rtirsa.iopiiiiry of pop- 
ular utiliries is included with subsequent releases of the OS, There ate thousands 
of different utility programs, and you can find many on the Internet — some free 
ami some at a price ranging from very inexpensive to hundreds of dollars. 

While it is difficult to give a definitive list of utility software categories, the 
most common types that ordinary people use are disk and file management, In- 
ternet security, and OS customisation tools. Ta complicate matters further, there 
are many packaged utility suites that combine two or more utilities into one bun- 
dle. The following Sections describe a small selection of popular uti lilies. 
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Backup Utilities 

For Sa fekee ping, a kick up li 1 ili [ y can kelp vnu copy 
large groups of Ales from your hard disk to another 
storage medium, such as rape or a CD-R disc. Many 
newer operating systems feature built-in backup util- 
ities (sec Figure 6A.Uk but feature- rich backup soft- 
wate is available from other sources. These utilities 
nor only help you transfer files to a backup medium, 
[hey alio help organize [he filci, update backups, and 
restore backups to disk in ease of data Eras. 

Antivirus 

A virus is a parasitic progtani that can delete or 
scramble files or replicate itself until the host disk is full. As you will learn in 
■*Computing Keynotes: Viruses," computer viruses can be transmitted in numer- 
ous ways, and users should be especially vigilant when downloading files over the 
Internet or reusing old diskettes thar may be infected. An antivirus utility can ex- 
amine the contents of a disk or RAM for hidden viruses and files that may act as 
hosts for virus code, Effective antivirus products nor only detect a ltd remove 
viruses; they also help you recover data that has been lost because of a virus. 




The Windows Backup jtt^y 



smputers on their 



Firewall 

Your ISP and mmt corporations employ sped a I [zed c 
ennnccticms that are dedicated to examining and 
blocking traffic coming from and going to the Inter- 
net. Such a computer is called a firewall, and manu- 
facturers such as Cisco,. 3COM, and others offer 
these products at a very high price. These firewalls 
also require highly trained people t" manage them, ff 
you work in a corporation where a firewall is pro- 
tecting the corporate network, leave the firewall func- 
tion rrs the c-xperrs, At hnme, hciwever. yon will wane 
to he sure to use cither a smaller, Icss-expcnsivc hard- 
ware firewall or install a software firewall utility on 
any computer directly connected tn the In ternec . Win - 
dows XP crjmes with a simple firewall that yon can 
optionally turn on through the Properties dialog of 
each network connection. There are many third-party 
firewall programs, such as Kerio Winrourc Pro, 
shown in Figure 6 A. 16. 



Intrusion Detection 

While a firewall offers protection from predictable intrusion* mtraumi duuxiiun 
mh^-iiL- reveals the types cjf atu^ks a firewall is. thwarting, erca ting Utfl* uf [lie 
arremprs and (depending on how you configure it) notifying yaw of certain upes 
of intrusion attempts. In the competitive utility software field* intrusion detection 
is often added as a feature to firewall or bundled Internet security programs, 

Screen Savers 

Screen savers are popular utilities, although they serve little purpose other than 
tn hide what would otherwise be displayed on the screen. A screen saver auto- 
matically appears when a keyboard or pointing device has not been used for a 
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? Morion Notebook 

Changing Your PC's 



The operating system market has expanded over the past 
few years, freeing PC users to choose different operating 
systems. Users no longer feeL Locked into the 05 provided by 
the PCs manufacturer. 

Any newer- model PC (if it has sufficient resources) can 
run almost any currently available operating system. For ex- 
ample, if you have a Pentium II-class or Later computer 
with 12B MB of RAH and a large hard disk, you do not nec- 
essarily need to run Windows 9*. Instead, you can use Win- 
dows NT or 2000, OS/2, Linus, and some versions of UNIX 
(hut not the Mac OS), You might even be able to run Win- 
dows XP. If you have a Macintosh, you also may be able to 
run some versions of UNIX or Linux (but not Windows). 

Consider Your Needs First 

Consider your need for a new operating system. Do you nwd 
a different OS to use a specific application? Is the OS used 
in your workplace or school, or do you need to be OS- 
compliant with a workgroup? Do you plan to develop or test 
appLications that run on a specific operating system? Or will 
a different operating system allow better performance from 
your computer? If you answer yes to any of these questions, 
a new OS may be a good idea. 



Operating System 
Compatibility Is a Must 




Before installing an OS, make sure that your hardware is 
completely compatible with it Jf you have any doubts, 
check with the manufacturers of your computer and any de- 
vices attached to it. Check with the operating system's de- 
veloper to see if a "hardware compatibility list" is available. 
This document may answer all your hardware-related ques- 
tions and may be found on the developer's Web site. If you 
suspect a problem, weigh the costs of replacing the hard- 
ware against instaUf n>g a new OS, 

If your hardware is compatible, make sure you have ade- 
quate resources for the new OS. Having adequate resources 
can be a problem for some operating systems, such as Win- 
dows and XP, which consume a great deal oF system 
resources. Make sure your PC has enough power, memory, 
and storage, r.ot just for the 05, hut also for your applica- 
tions and data. 

Next, make a list of all the applications you use or plan 
to use, and make sure they will run under the new OS. Be 
sure to include your utilities, Internet tools, and others. You 
may need to upgrade or replace some or all of your software 
to accommodate the new OS. Again, weigh this cost against 
the need for a new OS. 



FIGURE 6 A. 17 



When d« Windows 3D Pipes Screen 
Saw o 3c*Ye, t draws pqes wrtlt ln*s 
Offends. 



Npcdl'k-J period at" tillle. Screen savers dihplay a imoviilj; image mi the screen .Kid 
were originally created ro prevent displayed images from "burning" mro rhe mon- 
itor. Today \ monitors do not suffer from this problem, but screen savers remain 
,i ptipular utility because they can add personality to the user's system. Figure 
fi A. 1 7 Hhnws a Windaws screen saver that comes wirh the newer versions of Win- 
dows. Screen savers are available from many sources* and you can even use your 

own picture and graphic files with 
m£>sr screen saver prcijjrams. 
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Taking the Big Step 

Before you install anything, take these precaution*: 

» Back Up Your Hard disk. If you plan to install the OS on 
your existing hard disk, make a complete backup be Fore- 
hand. If trie installation goes wrong r you can restore the 
disk to its previous state. Before you back up, test the 
disk fur errors (by using ScanDisk or a similar utility}, 
defragment the drive, and run a full vims scan. 

?> Dedde Whether to Reformat. You may want to reformat 
the disk completely Before installing a new OS, Refor- 
matting erases everything related to the previous oper- 
ating system, and it may make installation easier If you 
do not know how to format a had disk, look in your cur- 
rent operating system's help system and follow the di- 
rections closely. 

>? Call fur Help [f You Need It. If you nave never installed 
a new 01 you may not be prepared fur all the pitfalls in- 
volved. If the upgrade is essential, then it is worth doing 
right so get help from an experienced user or a com- 
puter technician before you start. Most computer manu- 
facturers have extensive customer service support, but 




: : Mjny ogefflirag systems, such as Windows. 2000 peJ XP h walk W*J 
tttfoup/i the uCflfaxte process. 1h$r can even tpi you 9 jqe# Gastxig 
har dwat; arid software are corncalible with tte new OS, 

be prepared to wait some time before talking to j "real* 
person. If your questions are answered, then it is worth 
the wiit. 
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Review 



» An operating system is system software that acts as a master control p 
trailing the hardware and Interacting with the user and application software, 

?> An operating system performs the foliowtng functions; 

» Displays the on-screen dements with which you interact— the user interface, 
» loads programs into the compute/* memory 10 that you can use them, 
v> Coordinates how program* wcrii with the compute's hardware and other software. 
» Manages the way information is stored on and retrieved from disks. 

» The four major types of operating systems ire real-time operating systems, single- 
user/single-tasking operating systems, single- user/multitasking operating systems, 
and multj^user/muLtitasking operating systems. 

» Most modem operating systems feature a graphical user interface (GUI). You control 
a GUI-based system by ticking graphical objects on the screen. In atypical GUI, all 
objects and resources appear an a background called the desktop. 

» In a GUL you access programs and other resources in rectangular frames called win- 
dows. Applications running under the same operating system use many of the same 
graphical elements, so you see a familiar interface no matter what program you are 
using. 

» Some older operating systems use a command-line interface, which the user control* 
by typing commands at a prompt. 

» The operating system manages all the other programs that run on the PC r and it pro- 
vides services such as file management, memory management, and printing to those 
programs. 

» Some operating systems enable programs to share information using a feature known 
as the Clipboard. This lets you create data in one program and use it again in other 
programs, 

» The Object Linking and Embedding feature in Windows extends its data-sharing ca- 
pabilities, allowing you to embed data into a document while working in an appli- 
cation that cannot, on its own, manipulate the data, 

» The 05 uses interrupt requests (IRCB) to maintain organized communication with the 
CPU and other hardware 

» Each hardware device is controlled by another piece of software, called a diver, that 
allows the OS to activate and use the device. 

» A utility is a program that extends or enhances the operating system's capability It 
may add a new capability to the operating system r 
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Key 

article, ZOE 



antivirus utility. 217 
backup utility, 217 
choose, 208 
Clipboard, 213 
command-line interface, 211 
content menu. 209 
Copy command, 214 
Cut command, 214 
deiktflp, ZDS 
dialog box, 211 
driver, 216 

graphical user interface (GUI), Z08 
icon, 208 

intrusion detection software, 217 
menu, Z10 
menu baT, 209 



zoo 

multi-user/ntultjtasking operating 

system, 207 
Object Unking and Embedding 

(OLE), 21-4 
Paste command, 214 
pointer ZDS 
prompt, 211 
Quiet Launch bar, Z09 
real time application. 206 
real-time operating system, cQ6 
screen saver, 217 
scroll bar, ZC9 
shortcut 20S 
shortcut menu, 20-9 
single-user/multitasJting operating 

system, Z06 



sing le-user/singte-tasH ng 

system, 206 
Start button, 209 
Start menu, 205 
system caU. 211 
task switching, 210 
tasknar, 20G 
terminal client, SO? 
terminal server. 207 
title oar, 209 
toolbar, zog 
user interface, ZOS 
user session, Z07 
utility 216 
window. 209 



Key Term Quiz - 

Complete each statement by writing one of the terms listed under Key Terms in each blank. 

1. The small pictures on the desktop— called . . —represent links to resources on the PC or network, 

7. is Ihe ability to perform two or more tasks at Ihe 



0- You interact with a command-line interface by typing strings of characters at a{n) . 

4. fi Funning program may take up the whole screen or it may appear in a rectangular frame, called a(n) 

5, & program that Lets you back up data hies is an example of afn) . 

£, In a graphical user interface, you use a mouse [or other pointing device] to move a(n) around Ihe 



screen. 



_ supports an application that responds to certain input very very quicUy- 



The process of moving from one open window to another is called _ 



9, In Windows, when you right-click some objects on the screen, a special appears, 

10. In a GUI let you view parts of a program or file that do not fit in the window. 
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Multiple Choice:: 

Circle the word or phrase that best completes each statement. 








1. In a GUI, the window that is currently In use is called the 


window 




a. top b. active 




Or biggest 


d. framed 


2. A List of command choices in an operating system or application is called a 




a, command line i>. check bo* 




c. drop-down List 


d menu 




3. DOS and some versions of UNIX are examples of 




interfaces. 






a. old-fashioned b. GUI 




c. command -Line 






4. To remove data from one document and place it in anothe 


, you can use the 


. . _ and 




commands. 










a. Cut, Paste b. Copy, Paste 




c. File, Open 


ti. Delete, Paste 




5. In many GUl^based programs, a disp 


Lays butt 


>ns that let you issue com 


■nririus quit niyj 




o. command bar b. scroll har 




C. menu bar 


<ir toolbar 




6. From what you learned in this chapter, select th 
computerized heart monitor. 


? type of 


operating system you wOU 


Id e*pect to be used in a 




a. multi-user/ b. real-time 




C. single-user/ 


d, single-user/ 




multitasking 




n u .ti r^^ ki n g 


single tasking 



7, Which of the following is nor? a type of utility software? 

a. customization tools b r disk and file management c. tabbed dialog hoy tl Internet security 



6. The operating system is the intermediary between programs and . 

a. user interface b, utilities C, ether ± hardwire 

9. An operating system keeps track of which program* have access to which hardware devices and uses , . to 

help the CPU coordinate processes, 

a, interrupt requests (IRQs) b. disk drives c, multitasking d, user interface 

10, What type of operating system allows multiple users to connect over the network to a special server and wonV with 
their programs in separate sessions, and allows each user to run multiple programs? 
n. single-user/ b. realtime c, multi user/ d H single-us**/ 

multiple computers multitasking single-tasking 
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In your own words, briefly answer the following questions, 

1. What are the four primary functions that an operating system performs? 

2. What device is used to work with graphical objects in a GUI? 

3. When working with Windows, what happens when you right-click 00 most objects? 

4. What is the fonttion of windows In a GUT? 

5. Why I? task-switching a necessary future of a multitasking operating system? 

6. What is a dialog box? 

7. Describe the Clipboard and its use. 

S. What is the difference between object (inking and object embedding? 

9. Explain the value of running a screen saver. 

10. Explain what a driver does. 



Complete the following exercises as directed by your instructor. 

1, Use your online help system to team more about Windows, dick the skat button, and then choose Help and Support 
from the Start menu r Explore the Help window to Learn more about the tools provided by the help system in your 
particular version of the operating system. [The exact features vary from one version of Windows to another,) When 
you are comfortable with the Help window, use any method you prefer to search for information on these topics: 
operating system, GUI, command, dialog box, menu, and multitasking. When you are finished, close the Help window. 

2> Practice using the DOS command prompt: 
a. Click trie sUAt button, 

b r If you use Windows Sk or 2000, point to Programs, then click the MS-DOS prompt on the Programs menu. II you 
use Windows XP, choose M Programs | Accessories | Command Prompt Either way, the command prompt appears 
in a new window, 

c. At the prompt, type MR and press ENTER. Review the results. Then type the VEH command, press ente*, and review 
the results. Close the window. 
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Survey of PC 
and Network 
Operating 
Systems 



OBJECTIVES :: 

L>St oil the current PC operating 
systems. 

List and differentiate the various 
versions of Windows. 
Describe the role of net waik 
operating systems. 
Identify three current embedded 
operating systems. 



Overview: Operating Systems Yesterday and Today 

The personal computer lI'C? has come a lung way in a relatively short 
time 1 .md muck of the progress is due tu Eric Continuing advancements 
in uperaring systems, Over the pasr 30 years, the evolution in operating 
systems has made PCs easier tu Use and understand, mo/e flexible, and 
mure reliable. Tt>day t i CI addiltott tu rile operating systems that Consume 
hundreds of megabytes of disk space on personal computers, miniatur- 
ized uperatuij; sysceuis bt into tiny handheld portable digital assistants 
(PDAs) and even cellular telephones. 

Computer users have several choices when it comes to operating sys- 
tems, although the choice is nut always easy. The vast majority of new 
l 3 {> ;ire sold with some version of Windows installed, but many users 
(especially in husmessf are choosing to ran UNIX or LinuX, Apple Mac- 
intosh computers and the proprietary Mac OS have a small but impor- 
tant share of (he desk Sup OS market. 

"( his lesson is a survey of the primary nperating systems used on per- 
sonal computers and network servers today, describing the basic fea- 
tures of each. 




PC Operating Systems 

Microsoft's Windows operating system continues to thrive on PCs .ill over the 
world and has the largest marker share of any competitor. At this writing, even 
management at Apple Computers admits that the Macintosh lias just 5 percent of 
the desktop OS market share, hut Linux is making inroads cm ihe desktop. 

The following sections provide a brief survey of the many opera tine, systems 
heing used on desktop computers. Although -some of these OSs — such as DOS 
and Windows 95 — may seem out of date, they are still widely used and deserve to 
be included in this discussion. 

Kven though is has heen around for decades, I JOS j which stands for disk o]fCT3t- 
ing system) is still ill use today for a variety of reasons, DOS originally came into 
widespread use in the L^fith, with the a p pen rant*- or The IBM \'C. which ivns the 
first pcrson.il eontTuuer to cjrch on with consumers and businesses. 

Two versions of DOS reigned as the desktop operating system of choice 
throughout the 19B0s, The first was PC DOS, which IBM released with its com- 
puter*. The other was Microsoft's version of DOS, known as MS-DOS (Microsoft 
DOS), which wJs used on millions of u IRM-LOiup;ilihle" Tt\ or "done*." (These 
terms describe any PC that is hased on the Same architecture used hy IBM's per- 
sonal computers,} 

Despite its dominance in the PC market for more than a decade, DOS suffered 
some weaknesses, Por example, it supported only one user at a rime, and could 
run only one program at a time. It had no built-in support for networking, and 
users had to manually install drivers any time they added a new hardware com- 
ponent to their PC, DOS was also limited in the amount of RAM and storage 
space it could support. Finally, even today, DOS supports only 16-bit programs, 
SO it docs not take full advantage of the power of modern 32- bit (and 64-biri 
processors. Finally, DOS used a command- Line interface that forced users to re- 
member cryptic command names. 

So, why is DOS still in use,' Two 
reasons arc its si/e and simplicity, It 
does not require much memory or 
storage space for the system, and it 
does not require a powerful computer. 
Therefore, it is sometimes used as an 
embedded OS for devices that run 
very simple, single-tasking applica- 
tions. Another reason for its continued 
use is ihat many businesses srill have 
custom .tppliL. \u en: - i-:rhi-: v. -m-i 
a one-of-a-kind application fot their 
business or written for their special 
needs and marketed to similar busi- 
nesses. A restaurant may still be using 
the employee scheduling application 
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written for tt 10 or 1 5 years j£o (sec figure GlLlf, or a small picture Iraminji busi' 
ness may still use the same program to calculate the cost of the frames it builds 
and sells, 

Windows NT Workstation 

Microsoft released Windows NT, a 32-bit opera ring system for PCs, in 199,1. Win- 
dows NT {New Technology) was originally iiesi|mcd as the successor to DOS, bur 
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by rhc time it was ready for release,, ir had become rem large ru run on mmt of the 
l s Cs used by consumers ar the rime. As a result, Microsoft repositioned Windows 
NT to be a hiph-cdiJ o periling system for powerful workstations and network 
servers used in business. (After releasing Windows NT, Microsoft went back to the 
drawing board to create a mure consumer-oriented version of Windows TO replace 
DOS tin home and office PCs. Windows 95, which is discussed later, was the 
result) 

Because high-end networked computers fall into two primary categories, Mi- 
crosoft separated Windows NT into two products: Windows NT Workstation 
and the first Windows version for network servers, Windows NT Server The 
server product was optimized to run on dedicated network servers (sec the dis- 
cussion later in this chapter on NT Server), 

Although Windows NT Workstation 4,0 

looks almost identical to Windows 95 jsec 
Figure 6B.2). its underlying operating system 
is different; it's almost completely devoid 
of MS-DOS code that had been present in 
earlier versions of Windows. Windows NT 
Workstation is typically used on stand-alone 
PCs that may or may not be part of a net- 
work. While Windows NT Workstation sup- 
ports networking and can he used as a server 
in pec r-to- peer networks, it generally is not 
used on network servers. At first, "power 
users" made up a large part of the market 
for Windows NT Workstation. As a result, it 
can be found in such varied places as archi- 
tectural firms, a Lid in and video prod uction 
studios, and graphics studios, Windows NT 
Workstation continues to be on desktops in 
large organizations, but it is being replaced 
by newer versions of Windows or by Linux, 



Windows 9x 

The term Windows *>.v k used when referring to any member of the closely related 
threesome: Windows 95, Windows 98, and Windows Me. Although these ver- 
sions of Windows are considered obsolete by many experts in rhe computer in- 
dustry, ihey are still widely used, especially by consumers with older PCs. In fact, 
many businesses still run Windows 9x on their desktop PCs. 

In 1995, Microsoft released Windows 95, a complete operating system thar did 
nor require MS-DOS to he intra I led separately before ir was instilled, unlike its 
predecessors (Windows 3,0, 3,1, and J, 11 — collectively known as Windows 3.x). 
Windows 95 installs the necessary M!vDOS operating system components thai it 
needs and has additional programming code that takes; advantage of the more ad- 
vanced capabilities of newer CTUs and maintains a CL'I. Windnws 3.x, hy con' 
trast. was an operating environment, which ran on Inp of DOS to provide a till I 
and additional capabilities. 

in addition to some MS-DOS program code that allows ir to run DOS appli- 
cations, Windows 95 contains 16-bit code that enables it to run programs origi- 
nally designed ttir Wimlnws \.x (see Figure ftH.3)- If" a company had already 
invested in many such programs, it could continue to use its familiar programs 
whiSf imKr.niii^ tu the new operating system. 

Windows 95 has several other attractions as well. First, for programs designed 
with 32-hit processing, it can exchange information with printers, networks, and 
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files in 3 2 -bit pieces Instead of ld-bit pieces (as in Windows 3.* and DO$|. For 
moving in forma rion around in rhc computer, the effect was like doubling the 
number of Lines on an expressway. Windows 95 has improved multitasking, 
compared to previous versions of Windows, and it was the first version of Win- 
dows 10 support the Plug and Play standard for connecting new hardware.. With 
integrated networking support and improvements to the (.1JI > such as rhc taskbar 
and START button, Windows 95 remains popular with individual users, in spite of 
newer versions with even more improvements. 

Many experts considered Windows °S (so-named for the yejr it was intro- 
duced — 1938) to bean update io Windows 95 rather than a major Windows up- 
crating system upgrade. In other words., the differences; from Windows 95 to 
Windows 98 are nor as significant as the differences frnra Windows Jlx to Win- 
dows 95. However, one key change in Windows 98 h the inclusion of the Internet 
Explorer Weh hrowser with a new feature., the Active Desktop, rhar lets users 
browse the Inrcrnct and local computer in a similar manner (see lie,nrc U-B.4,1. Ae 
tivc Desktop enables users toirUejirate Internet rest nirce.N such as stock tickers and 



news information Services; directly oil the Windows 
desktop. 

In 2GO0 T Microsoft ietea.sed Windows Me (Millen- 
nium lidition), the lasl member of the Windows 9* 
family of consumcr-f^radc operating svstemsL Win- 
dows Me offers several notable enhancements over 
irS predecessors,, Such as improved muhmiedia capa- 
biUties* built-in support for digital video editing, and 
enhanced Inienic-i fcanires. Ilnr Like Windows 95 and 
98, Windows Me still contains a lot of Ifi-bit code 
that supports old DOS jntl Windows i..v applica- 
tions, As a result* Windows Me was not much more 
stable or robust than Windows 95 or 98, and it was 
subject to frequent crashes. 
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tlio Wndws XP dssklcp, shtwii MM in 
its colnrt'jl delault mode. 




Released in 2000, Wlnduws 20W1 combines tkc user- 
friendly interface and features of Windows V$ with 
the file system T networking, power, and stability of 
Width] ws NT ami some new .in J improved features, 
I'hii combination of features makes Windows 2000 
both powerful and easy to use, 

Microsoft developed four versions of Windows 
2000: Windows 2000 Profession al for the desktop 
and three versions especially fur network .servers, dis- 
cussed later in this chapter (see Figure 

Like its predecessor, Windows NTJ" Workstation, 
Windows. 2000 Professional is designed primarily for 
PCs in offices and small businesses (Nate that Mi- 
crosoft; did not reiease a version of Windows 2000 
specifically for home or casual users.) It includes sup- 
port for symmetric multiprocessing (SMI') with up in 
two processors. 



Windows XP 

Windows XP, released in October 20Ol H ts the Latest in the Windows, suite of PC 
uncrating system families. The desktup his a more three-dimensional look, with 
rounded corners and more shading. It also offers some brighter color choices (see 
hgure 6B.6). Windows XP is available in several different products:. Wrndows XI J 
Professional, Windows XP Home, Window* XP Media Center Pdition, and Win- 
dows XP Embedded. Microsoft also created 64 -bit Windows XP for use with 
AMD's Optcron and Athlon 64 CPUs. With Windows XP t Microsoft consolidated 
its COIlsU I tier-grade and enterprise desktop operating systeens into one environ- 
ment. For home user*, this means added security and an operating system that is 
far less likely to stall or crash than Windows 9x. Here are some of the features 
that have been upgraded in Windows XP: 

Digital Media Jsuppiirt, "llifinp^ls rlie use *>i WniJows Media Player *f t hhts 
of XP can take advantage of digital broadcast support, as well as video and 
audio rendering for multimedia projects. 

Advanced Networking acid Communications. Windows XP takes advantage 
of universal Plug and Play support^ which enables the PC to find and use 
hardware connected via a network, without forcing the user to configure the 
system or install drivers. It also makes use of In- 
ternet Connection Sharing, which allows users to 
ennncct multiple computers rn the Internet via a 
single connection. 
» Advanced Mobile Computing, Through the use 
of features like Automatic Configuration, you 
can ennnect an XP-hascd laprnp rn a desktop PC 
without needing to know different types of net- 
wcirk settings. XPs IrC'omm modem su;ipnrt | L 'C 
you use a cellular telephone to connect to rhe 
Internet. 
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The Macintosh Operating System 

The fact thai chc Mucin u ^h opctniing, system [at 
Mac OS) works only on Macintosh computers has 
hni- ken tnimiilcrnJ mill' .if the .iper.uiim ".vMi-ikV 
biggest drawbacks. Although it has a small market 
share, the Mae remains the first choice of man)- pub- 
lishers, mul t i media developers, pjanhic .irtisK, ..iin[ 
schools. The current version is called Mae OS- System 
X (tcn>, which has had four major releases. The latest 
release is Mac OS X Panther also called version 1 0,3. 
It has the same desktop,, with upgrades to the OS ami 
various components, such as the Hnder, Mail, and 
Address Book Figure fiB.7 shows ihe Mac OS X Pan- 
ther desktop* customized by a user. 



UNIX for the Desktop 

It is difficult to pin l.'MA down to one clas>, vA computer, because it runs on such 
a wide range, including supercomputers, notebook PCs, and even thiii^ in be- 
tween. Although UNIX does not have an important place in the marker fnr desk- 
top operating systems, thanks to its power and its appeal tn engineers and other 
users of CAD and CAM software, I'NIX has been popular lor high- powered 
workstations. 

UNIX is riot for the faint of heart because of its command- line interface, cryp- 
tic nislmaiusih, arid lhc fan that il requires many commands <o do even simple 
tasks. However, those who have Worked with UNIX have found the power and 
Stability of this OS worth the effort to learn the cooimands. 

Linux for the Desktop 

Even though I iiiLL\ is considered a "freeware" operating system, industry efcperts 
have been impressed by lis power, capabilities, and rich feature set. Linux is a full 
32'bil, multitasking Operating system that supports multiple users and multiple 
processors. Linux can run on nearly any computer and can support almost any 
type of application. Linux uses a command -line interface, but windows-based 
GUI environments, called shells, are available. 

The biggest nontechnical difference between UNIX and Linux ts price. Anyone 
can get a free copy of Linux on the Internet, and disk- based copies are often in- 
serted in popular computer books and magazines. Commercial versions of Linux, 
which arc inexpensive «hcn cuiujimd [n die ai-t uf other powerful operating 
systems, are also available frotn a variety of vendors who provide the Linux code 
for free and charge lor the extras, such as Utilities, GUI shells, and docurileuta- 
tioil. At [Ins writing the most |io|nilai I iilUS '.endure in ReJ 3 E,U and \'.:v>. I", 
and both offer special Linux bundles for desktop computers as well as for servers. 

For all these reasons, Linux has become a jinpuLir OS In certain circles. Stu- 
dents and teachers have flocked to Linux not just for its technical advances but to 
participate in the global community rh.ir has builr up around the opera ring, sys- 
tem. Tilts community invites. Linux users and devclojlcrs to contribute modifica- 
tions and enhancements, and it freely shares information about Linux and 
Linux-related issues. Although Linux is typically considered to be a server plat- 
form, an increasing number of software companies are writing new desktop ap- 
plications or modifying, existing ones for Linux. 
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Controlling Computers with the Mind 



The idea that humans could control computers with little 
more than their thoughts is the stuff of science fiction. Dr 
is it? 

Now a team of doctors, scientists., and programmers have 
developed a device that does, exactly that. For the first 
tfSt a severely paralyzed— or "locked-in"— patient has the 
ability to control a computer directly with his or her 
thoughts. 

The device, called the Brain Communicate*, was created 
by Neural Signals, Inc., and allows a locked- in user (who is 
alert and intelligent but unable to move or speak due to 
stroke, di Lease, or injury) to control his or her personal 
computer without the need for a manual keyboard, voice 
recognition system, or other standard means or control. Ho 
voluntary movement is necessary. 

Neural interface devices (HI Us) such as the Brain Com- 
municator allow users to take advantage of small electrical 
signals generated spontaneously in the body. These signals 
can be obtained eitfier directly or indirectly. Direct methods 



of collecting the signals involve surgical implantation in the 
user's body; indirect methods can utilize the user's muscle 
movements, eye movements, or EEC brain waves. 

in the case of the Brain Communicator, a tiny, hollow 
glass cone filled with i^ires and chemicals approximately the 
Sije OF the tip of a ballpoint pen is implanted onto the pa- 
tienfs brain- This "neurotrophic electrode" transmits the 
train's electrical signals to a receiver that descrambles the 
signals and then translate? them Into corresponding digital 
outputs. *o computer software can recognize them. This soft- 
ware, in turn, a Horn the user to control a cursor and special 
electronic devices that are attached to the computer. 

With NIDs, simply by imagining movement, locked-in pa- 
tients can use a word processor or speech synthesiser, surf 
the Internet, or access environmental controls such as 
lights, music and TV. Medicine and computer technology 
combine to open the horizons of their locked-in world. 

The idea for Neural Signals grew out of a research project 
of neural researcher and founder Dr. Phillip Kennedy. Today, 
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HiRiirc ftB.R shows the version of Linux released 
by Bed Mat> with the KDE Desktop environment. 
Red, Hat has gmwii inm one of the most popular 
Linux releases, complete with irs own community 
of followers, as well .is their own Linux certifica- 
tion program, known as the Ked I iat Certified En- 
gineer jRIICI-.) program. 

Network Operating Systems 



A network operating system (NOS) is an 0S> that 
is designed ro run on a network server dedicated to 
providing various services to other computers on 
the network. The "other" computers are called 
client computers, ami each computer that connects 
to j network server must be running client soft- 
ware designed to request a specific service. If you 
are connecting ro a server to store and rerrieve 
files, your computer must have the client software that allows it ro connect ro that 
st'tur for due purpose, fun her, the sped Ik diem si.mw,.ire nmJul tanes bjsed 
on the NOS running on the server, 

All of rod ays desktop operating sysrems include support for some basic ser- 
vices, such as file and print sharing, over a network. Rut desktop operating sys- 
tems Lire best reserved lor I he humdrum work of I he average business or home 
user. They really don't work that well as servers. If yon work in a small office and 
want to share a printer connected to yuur desktop computer with your cowork* 
ers, you can Jo this, whether you are running Windows* Linux, or Mac OS X, in 
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the company develops its, neural interfacing technology as a 
collaborative project with researchers at Georgia Tech. 
Emory University, and Geoigia State University. Dr. Kennedy 
pLans to use his brain-to-ccmputer (en) technologies to 
help the over 125,004 quadriplegics in the United States as 
well as the 30,000 ALS patients, immobilized on respirators. 
In addition, Neural Signals hopes to move into movement 
restoration and other markets Tor the technology. 

Even as the future looks bright, the Held of neural inter- 
facing technology is still in its infancy and: the practical 
applications of the technology have yet to be realized. Per- 
haps, someday soon, personal computers will come hundled 
with biological signal sensors and thought-recognition soft- 
ware just as commonly as the *otd processing and educa- 
tional programs of today. 







£ .../ 







which case your computer is providing, 
a network service 

Network ciperaling systems are opti- 
mized to provide network, services — 
with support for multiple prncessnrs 
and supp[]rr f car redundancy — both trv 
eally in the f urm of data redundancy' on 
drives and specialized network redun- 
dancy such as schemes in which one 
network server is j ■"niirror*' of another 
server and is .tvLithiblc immediately it 
rhe first server fails. 'ITiere are many 
other "under-she-lioocT enhancements 
rhat enable a NOS to provide reliable 
service. 



SELF-CHECK It 

Circle the correct answer for each question. 

1 . Which operating system firsl appeared with the IBM PC? 

a. Windows b. O0S C, UntBt 

2. The START button appeared In iWs rcreton of Windows. 

a. Windows 95 b. Windows 98 L Windows Me 

3. The Dkjgesl nonlechnlcal difference between IHX and Linux ts , 



a, size 



b> price 



Windows NT Server 

While ir Oiare* the same wtv a% Wm^m s M' WorLsi.ir inJim- \ I V i . 

has additional capabilities. Micmsnrt fine-tuned Windows NT Server so it wuuld 
function as an operating system for servers. It has- security features ftsr grouping 
.and authenticating users and ciJiltrnlliciff their access to network resources. It sup- 
ports the use of many hard disks, working, together ro store huge amounts of 
data, Ir also can be configured to provide redundancy of data, weiring, the same 
data to multiple disks, so it is preserved in case one disk fails. All these features 
miLe it pnssible for Windows NT Server tn ensure disk and data security even in 
the event of a catastrophic failure nf a hard disk. 
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Windows 2000 Server 

Introduced in 20O0 H Microsoft Windows 2000 Server 
is available as three products, alt of which support 
managing wry large stores of data ahout the users of 
the QCtWO^k and the CLimpjfcr resources of the net- 
work, A generic term lor such a specialised database 
is enterprise directory (not rn he confused with the 
term directory sometimes used when talkruj; about 
disk folders). One of the many things Windows 2000 
Server can do that Windows 2000 Professional can- 
not is to manage a directory with a specialized service 
called Active Directory. All three server products 
have [he same user interface as Windows 2000 Pro- 
fessional, as shown io Figure 6B.9. 
» Server Standard Edition. This version is fine- 
tuned for use as a network server for the average 
business, with SMI' support for up to two 
processors. 

» Advanced Server, This is a more powerful version of the server edition. It in- 
cludes- support fur SMI 1 with up tu four processors, enhanced balancing of 
netwurk and component loads*, and support tor more RAM. Another impor- 
tant feature is print server ■Justeriuu,. With clustering Window* 2000 can 
group prim servers to provide alternate primers if one print server fails. 
Data Center Server This version i< rhe most powerful of the server editions, 
optimized for use as a large-scale application serv er, such as a database 
server. Ir includes the Advanced Server features, ptus support for SNTP with 
up to 32 processors. This product is not soEd separately bur is sold through 
computer manufacturers, bundled with the very expensive* powerful servers. 

Windows Server 2003 

Microsoft extended its Windows Server system line with Windows Server 2003, 

introduced in April 2003 its two products: 

Windows Server 20X13 Standard Edition. This Version is fine-tuned fur use js 
a network server for the average business, with SMI* support for up to two 
processors. 

Data Center Server. Ibis version js the most powerful of the server editions, 
optimized for use as a large-scale application server, such as a database 
server. It mJudes the Advanced Server reJtuies, plus support fur SMP with 
up to 32 processors, 

Windows server 2003 lias j Windows XP-style interface that hides a very 
beefed up server OS ih.it Microsoft hopes will compete with UNIX, which domi- 
lan-s rhe very high-end enrerprisc network servers. This server < >S was designed ro 
i up port a set ol tcchnotnyics Microsoft dubhed the .NET I- ram *: m ■( k . In a nut- 
vhell, this riie.ms it is designed to support Web*based applications* Urge databases, 
e-commerce servers, and u'lttfibuKd jpplii'JUDui, which are applications with parrs 
that run on different computers, tliitrtbtrftnn the work and data acruss the net' 
M ork. The network, in this case* can be the Internet or a corporate intra net. m ark 
extranet, i, Intranets and extranet* ate discussed in Chapters 7, 8* and 9.> 

Novell NetWare 

NetWare (developed by Novell, hie. I was one of the earliest and most popular 
network operating systems in terms of number of installations through the 1980s 



Urheberrech 



:es Material 



and into the 1990s. Although its market share has declined in recent jvars^ Nov- 
el] still has a srrong following and continues to bring nur new network prodticts, 
NetWare server is now just one serve? operating system offered by Novell. Novell 
offers two LhiUK Server products, SuSE Enterprise and SuSE Standard, in addition 
to the Novell NetWare server product. The benefit of the NetWare server product 
is the long-term reliability of the product and the loyal network administrators of 
its installed base of servers that have been running earlier versions of NetWare 
servers for many years. 'Hie SuSE Linux products offer both a basic, department / 
small business NOS in SuSE Standard, and in SuSE Enterprise, a powerful oper- 
ating system that can run on a broad range of computers, up to mainframes,. The 
NetWare and SuSE Emerprke products support distributed applications. 



UNIX for Servers 

Because of its ability to work with so many kinds of hardware and its reliability 
(it rarely crashes), UNIX remains a very frequently chosen operating system for 
Internet host computers. 

In the business world, UNIX remains a popular network operating system,, es- 
pecially among organizations that manage large databases shared by hundreds or 
thousands of users. Many types of special lied database-specific software programs- 
have hern developed fnr the UNIX platform and ate deeply entrenched in indus- 
nrics such as insurance, medicine, banking, and manufacturing. The various ver- 
sions of UNTX have collectively ''owned" the market for very large, mission-critical 
servers in the largest of enterprises. UNIX is also widely used ort Web servers, es- 
pecially those that support online transactions and make heavy use of databases. In 
addition, UNTX has long been the OS of choice for the most critical servers of the 
Internet, such as those that maintain the lists nf Internet domain names. 



Linux far Servers 

Linus has garnered a large share of the small business and home market as a 
server OS for providing internet and networking services. An open operating sys* 
iem h It is a cost-effective alternative to o titer operating systems for sharing files* 
applications,, printers, modems, and Internet services. There is a Large number of 
Linux: servers hosting Web sites and performing other roles on the Internet. 

Ln the last few years, more and more vendors have brought out products bun- 
dled with Linux targeting large (enterprise) organizations; among them are Red 
Hat and Novell, Novell's vcnnjrc inio Linux products is expected rn help bring 
about the eventual dominance of Linux on a wide range of servers, competing 
with both Microsoft and UNIX NOSs. 



Embedded Operating Systems 



An embedded operating system is one that is built into the circuitry of an elec- 
tronic device, unlike a PC's opera ring system, which resides on a magnetic disk. 
Embedded operating systems are now found in a wide variety of devices, includ- 
ing appliances, automobiles, bar-code scanners, cell phones, medical equipment, 
and personal digital assistants. The most popular embedded operating systems for 
consumer products, such as PDAs, include the following: 

» Windows XI 3 Embedded. One of twu embedded OSs currently available 
front Microsoft, Windows XP Embedded is based on the Windows XP 
Professional OS + but Ir is not an off-the-shelf operating system so much as 
it Is a do'it-yourself kit for device manufacturers who wish to pick and 
choose the parts of the Windows XP Professional OS their products need. 
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Help Desk and Technical Support Specialists 



Mark Barry knows that when he picks up a phone Line in his 
office, there's a good; chance that the ciUer wtU be edgy, 
and possibly even on the verge of tears, over the fact that 
his or her hardware or software may never work properly 
again. Part-counselor, part-computer technician, Barry askj, 
questions about the problem itself, positions himself in 
front of the same application or piece of hardware in his 
own office, then helps the taller find a workable solution. 

"It's always great to be able to help someone take care of 
a technology problem," says Barry, president and owner of 
Configured PC in Whitinsville, Massachusetts. 'There's a lot of 
personal satisfaction in befriending someone, and making 
their day." A graduate of Clark University's Computer Career 
Institute, Barry holds a CompHA A+ certification. Prior to 
starting his own firm, which specializes in technical sates 
and support he was a technical trainer for CompUSA. 

With the assistance of one technical support professional 
and an office manager, Barry has made a. careei out Of help- 
ing people work through their technology pmhterats. He Fills 
a gap in the industry *here vendor technology support per- 
sonnel often leave off; being able to communicate well with 



customers and walk them through diagnostic and repair 
steps via telephone. When he"s not on the phone r Sarry 
helps walk-in customers, makes house ealK and consults 
with clients in need of cuitcmiied technology solutions, 

Barry predicts a healthy demand for TT types who can 
communicate with customers— he they internal customers 
(those calling to an internal help desk) or outside cus- 
tomers (such as the ones he works with)— and walk them 
through technical problems with their hardware and soft- 
ware. Both help desk workers and technical support special- 
ists share the same goal of helping others use their 
computers, hut generally work in different environments: 

» Help desk professionals are usually employed by a com- 
pany to help its other employees with the computer sys- 
tems they use at work. Suppose r for example, that you 
work for a large retailer and use its specialized order 
mana-gement 01 customer relationship management 
(CRM) software. If you need help using the program, you 
can call the company's Internal help desk to ask for 
assistance. 
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» Windows CE ►NET. The second Windows embedded product is V\ iudnws 
C!F ATT. Also provided as a kit to manufacturers, it is not based on the 
Windows ttL-nbrcip products hut is the latest version of Windows C|i, which 
was designed especially for embedded devices retiuinnp, a real-time OS. Al- 
though a small OS, it supports; wireless communications* multimedia* and 
Web hrowMii^. ll also jllmvi Nt tin' use of smaller versions of Microsoft 
Word, EvkCcL and Outlook. Microsoft is positioning a version of Windows 
CIL for the automotive market* caliinj; Ll Windows Automotive. 
>> Palm OSl I I m OS is the standard opera) inj, system for Palm- brand PDAs 
as well as other proprietary handheld devices Isec Figure 61s. 10), For several 
years the I'atm OS was the more popular option for handheld devices and 
I here were many manufacturers olferinp, I'D As with the I 1 aim Oi. More 
recently, only Palm and Sony continue co 
nuke PDAs that run the Palm OS* hut they 
have .1 sigoificaitt ourkeL share and, as a result , 
users have a large degree of choice in terms of 
software that can he used with this embedded 
system. The Palm OS continues tu be used in 
other systems, such as cell phones and other 
small devices. 




2J4 Chapter £ 



Urheberrechtllch geschutztes Material 



» Technical support specialists are usually employed by a 
company to help its customers use the products they 
have purchased rrom the company. If you have ever had 
trouble with a computer program and called the manu- 
facturer for help, then you probably spoke with a techni- 
cal support: specialist. 

According to the Bureaj of Labor Statistics, computer 
support specialists are projected to be among the fastest- 
growing occupations over the ZOOQ-ZOlu period, with job 
prospects heing optimal for college graduates who are up to 
date with the Latest skills and technologies; certifications 
and practical experience are essential for persons without 
degrees. Median annual earnings of computer support spe- 
cialists were 136,460 fn 2000, with the middle 50 percent 
1 tZ7 r 6&{) and iw t W, 




Pocket TC OS- IWtar I't: OS is a specific rypc of operating system that 
Microsoft developed [u use in dirta competition with ihe Palm OS on PDA*. 
These dfviccb are targeted at the husiness and corporate market rarher ihan 
consumers. The latesi version gives user* the ability up securely access dica 
from a business network via a handluld device, and ir give** system adminis- 
trators rlie ability ro manage and control a PC or server via a wireless net- 
work connection. 

Symtian. Svmbijn Ls an OS found in *smar[ !n cell phone* from Nokia and 
Sony Erieiisoii [liar feature options such as much screens, gamcs h multimedia 
functions and Iniernei connectivity. In addition to the convenncntal cell 
phone function^ you ean ploy frames and view Web pafjes (in color) with a 
full hfowier over a high-speed mobile network. 
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Among the strengths of 005 are its small si;*, reliability, s 
lint interface, and minimal system requirements, 

Windows NT was originally meant as a replacement for QQS. Microsoft issued two ver- 
sions of the operating system: Windows NT Workstation arid Windows Hf Server. 
Windows 55 was Microsoft's first true GUI*bas*d. 32-bit operating System for PCs. It 
supported multitasking and toi>U run older programs that ware mitten for DOS and 
Windows 3jt. 

Windows 2000 includes the interface and features of Windows with the file sys- 
tem, networking, power, and stability of Windows NT. Microsoft TEleased several ver- 
sions of Windows 2000, each targeting a specific user or computing environ nsnt. 
Windows XP was released in 2001, and it marked the end of Microsoft's consumer* 
grade operating systems. This means that all computer users, including casual and, 
home users r can have an operating system with enhanced security, networking sup- 
port, and stability. 

The fact that the Mac OS works only on Macintosh computer hardware has long been 
considered one of the operating system's biggest drawbacks, hut Mac remains the 
fiTst choice of many publishers, multimedia developers, graphic artists, and schools. 
UNIX runs en a wide range of computers, including supercomputers, notebook PCs, 
and everything in between, but it does not have an important place in the market 
for desktop operating systems. 

Linuj! is a separate OS from UNIX, but it shows the UNIX influence and characteris- 
es, LihuK OS code is hee, but it is also available through companies such as Novell 
and Red Hat, who bundle the OS code with utilities and documentation, charging for 
everything but the OS itself. 

Network operating systems are optimized to provide network services — with support 
for multiple processors and support for redundancy This redundancy support occuts 
both locally/ in the form of data redundancy on drives and specialized network re- 
dundancy such as schemes in which one network server is a 'mirror" oF another 
server and is svai'Lable immediately if the first server fails. 
Popular Network OSs include Microsoft server products, UNIX, Novell NetWare, and 
Limn*. 

Embedded operating systems, such as the Palm OS, Symbian OS. and the Microsoft 
products— Windows XP Embedded, Windows CE , NET, and Pocket PC OS— are minia- 
turized 05s designed to run on small computing devices, such as handheld 
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Key Terms : 



distributed application, 232 
DQS r 225 

embedded operating system, 233 
enterprise directory, 23 2 
Linu?c r 229 

Macintosh operating system 

(Mac OS), 229 
.NET Framework, 232 
network operating system (HQS), 230 
Palm OS, 234 



Pocket PC OS, 235 
shelL 229 
Symbian, 235 
UNK, 229 
Windows, 225 
Windows 9*, 22G 
Windows 95, 22G 
Windows 98, 227 
Windows 2000, 223 
Windows CE .NET, 234 



Windows He, 227 

Windows NT Server, 231 

Windows NT, 225 

Windows NT Workstation 4.0, 226 

Windows XP 22B 

Windows KP Embedded, 2 23 

Windows KP Home r 228 

Windows XP Media Center Edition, 228 

Windows XP Professional, 228 



Key Term Quiz t: 

Complete each statement by writing one of the terms listed under Key Ternis in each blank, 
1* was originally designed as the successor to DOS. 

2. The term is used when referring to Windows 9S r Windows 98, and Windows Me. 

3. Microsoft introduced the Active Desktop Feature with the operating system. 

4. is the Jatest in the Windows suite of desktop operating system families. 

5. The , , operating system runs only on Macintosh computers, 

6. The , operating system runs on a wide range of computers, including supercomputers, notebook PCs, and 

everything in between. 

7* is considered to be a "freeware™ operating system. 

B. A(n) -- - is an OS that is designed to run on a network server dedicated to providing various services to 

cither computer* on the network. 

9. A(n) , is a specialized database that contains data about the users of a network and the computer 

resources of the network. 

1 0, A(n) application is a program with parts that run on different computers, distributing the work and 

data across the network. 
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Circle the word or phrase that best completes each statement, 
1, The acronym DOS stands for 



r distributed operating b. driver opecating system c. disk operating system 



d 



system 

2. Windows NT was released as a -bit operating system in 1993. 

a, 8 k 16 C. 32 d. 54 

3. One reason for trie popularity of Windows 95 *as it* ahiLity to run application* that were developed for this 



operating j 
a. DOS 



Lac OS 



t>. UNIX c. Linux 

4- Windows 95 was the first version of Windows to support the standard far connecting new hardware. 

o. GUI b. Plug and Play c. Enterprise Directory d. OS 

5. Which feature of Window? 98 enables users to integrate Internet resources directly on the Windows desktop? 
a. Plug and Play b. Internet Explorer C. STMT button d. Active Desktop 

6. Whicti version of Windows 2O0O was intended for use on desktop coroputersr' 

a. Professional b. Server c. Enterprise Edition d. Oata Center Server 

7. Microsoft has creatEd a 64-bit version of this operating system, For use with AMD's Optfiron and Athlon 64 CPUs, 
a. MS-UNIX b. Linux c. Windows XP d. DOS 

9, The current version of the Macintosh operating system is called 

a. Han OS System I h. MacQSSystem X c. MacOSSystemY d Mac OS System N 

9, Mow many processors are supported by the Data Center Server edition of Windows Server 2003? 

a. S b. IS c, 12 d,64 

10. Which network operating system, has long been the OS of choice Tor the most critical servers of the Internet, such 
as those that maintain the lists of Internet domain names? 

a. DOS b. UNIX c Windows NT Professional d. Ma: OS 
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Review Questions :: 

In your own words, briefly answer the following questions. 

1 . Name two versions of DOS that were popular during the 1080$. 

2. What is a "clone"? 

3. Explain why DOS is 5 till in use. 

4. Why didn't Window* NT replace DOS. as originally planned? 

5. How is Windows Ni Workstation different from Windows 96? 

6. What was the primary use for Windows 2000 Professional? 

7. UNIX may be described as being difficult to use. Why? 

8. What purpose would a 'shell" serve *n Linux? 

9. Windows Server 2003 Supports the -NET Framework. What floes this mean? 
10. What is the Palm 05? 

Lesson Labs 

Complete the following exercise as directed by your instructor. 

1. Use your operating system's search tools to find files on your computer's hard disk. Note that the Following steps 
apply if you are using Windows X P. If you use a different version of Windows or a different operating system than 
Windows, ask youi instructor for directions, 
.i, Click Start | Search. The Search Results window opens, 
b. Click All files and folders. 

C, Click in the All or part of the file name text box, and type Vtxt. This tells windows to search for all files with the 
filename extension txf, 

d. from the Look in drop -down list, select your computer's hard disk (typically C:j. 

e. Click Search. Windows conducts the seaich and displays the Tesults in the right-hand pane of the Search Results 

window.. 

f. Repeat the search, specifying *.html, *.doc, and *.gif as your search criteria. When you are finished, cLose the 
Search Results window. 
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Complete [he following c 



i using a computer in your classroom, lab, or 



1, Create a file system. Support thai you work for a soft drink company. Your 
manager has asked you to create a business proposal for a new product — a 
fun. caffeine-free soda for kids under the age of eight. The proposal will be 
about 50 pages in length and will include several supporting documents, such 
as reports, memos, budgets, customer lists T research on the produces safety, 
focus group tesults, taste tests, and so on. These different documents will be 
created in several forms including word processing documents, spreadsheet 
files, databases, presentations and so nn. 

Your first task is to create a file system on your computer's hard disk where 
you can sroreand manage all rhese files. Using a piece of paper, design a set of 
folders (and subfoldcrs, if needed) to store all the files in a logical manner. Be 
prepared ro share your file system with the class and to discuss the logic be- 
hind your file system. 

2. Or the latest on Windows XP. If you do not have Windows XV yer t chances 
are good that you will be using ir in the future. Get a jump on the OS by find- 
ing the Latest infrxr manon about it on the Web. 

Visit the following Web sites for more information: 

Microsoft Corporation. Visit Microsoft's main Windows XT page at 
httpiy/www.microsofr.corn/wi ndowsxp/defa ult.asp. 
PC Magazine. For a series of articles and reviews about Windows XP> visit 
httprtfwww.pcmar^comta-inxp. 
3- [.cam more about Linux, If you are curious abmtf Linux, or want to install 
Linux oil your system, yOu can find everything you need On the Internet. Visit 
the following web sites for inure information on Linux and learn where you 
can get a free copy. {Not?: Do nor download any files from the Internet with- 
out, your instructor's permission.! 

Linux Online. Hosted by Linux-Org, this site provides a comprehensive ar- 
ray of reinurtDes. Visit http JAvww r linux r t]i£. 

The Linux Gazette. An online newsletter for Linux users of all levels can 
be found at hrtp:tfwwWrlinuxgazette,coirL'. 

Linux Planet, fat articles, reviews, technical information, and links hi 
it http J/www.linuxplai 
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Discussion Questions 

As direcied by yi>ur instructor, discus* the frlluwiriB questions in class or in 

groups, 

1, Discuss the benefits of using the object linking and emhedding (OI>") capabil- 
ities of newer operating systems Can you think of a task where OLE would 
he helpful? Whst rvp« of documents cln someone create using OLE? Give 



2. What dues multitasking mean to the average computer user? 

Research and Report 

Usiri£your own choice of resources jsuch is the Interne^ books^ rtiagiEines t and 
newspaper aniclci), research and write a short |>a|ier discussing one of the fol- 
lowing topics: 

>i The benefits of using, a command-line interface rather than a graphical user 



j? The story behind the creation of the Linn* operating systcm. 

» A cost comparison of currently available desktop operating systems. 

When you arc finished, proofread and print your paper, and give it to your 



Many people believe that operating systems have more 
Natures and capabilities than they rtaLly need. With 
this thought in mind, discuss the following questions 
En class: 

1, The Windows Update feature has been part of the 
Windows operating system since the release of Win- 
dows This tod enables the operating system to 
notify the use: when updated features are available 
for downloading on the Internet. Some observers 
think that future operating systems will be able to 
update themselves automatically without first noti- 



fying the user. How do you feel about this possibil- 
ity? What dangers could it pose to users? 
Harry observers believe that by including so many 
features (such as disk defragmerrtErs, file manage- 
ment tools, and Internet applications) in its oper- 
ating systems* Microsoft has taken market share 
away from other companies that might develop and 
sell such tools to Windows users. Qoyou agree with 
this criticism, or do you feel that an operating sys- 
tem should include such "extras"? 
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Overview: Sharing Data Anywhere, Anytime 

When I*0 first appeared in businesses, software programs were de- 
signed far a single user, There were few ohviun* advantages hi connect- 
ing l'Gs t and [he technology was not adequate for doing so. As 
computers .spread throughout husinei^ developed offering com- 
plex software designed for multiple users. Many organisations quickly 
ieamed the mi porta ace of connecting PCs. l>ara communication*— the 
electronic transfer of information between computers — became a major 
focus of the computer industry. During the pasr decade, networking 
technology has become the oiost explosive area o£ growth in the entire 
computer industry. The demand for larger and caster liigh-eapacitv net- 
works has increased as businesses ha it realized the value of networking 
their computer systems, 

NeTw^rK come ici many tariclk'.s. When mosr pec i pie ill ink cif .1 net- 
work, they imagine several computers in a single hjcation sharing- doe- 
umcnts and devices such as printers, Hut a network can include all the 
computers and devices in a department a building, or multiple budd- 
ings spread over a wide jicographec area t such as a eity ur evert a eoun- 
try. ISy cnternmcieeticin many individual networks into a masque viueje 
network, people around die World can share illrorutaiLon as I hough 
they v.-LTi- atr-:— the ImI'- I mm uiie another. The information rhey share 
eaci he cmieh more iliaci test duenmciits. Many networks carry voice, 
audio, and video traffic, enabling videoconferencing and types of col- 
laboration that were not possible just a few years ago. The Internet is an 
example of one such network and is possibly the single largest network 
in existence today. 



Networking 
Basics 




OBJECTIVES 

Identi fy at least th ctw be ne fits of 
using a network. 
Differentiate between LANs and 
WANs. 

Identify at teast three common 
network topologies. 
> Name two common network 
media. 

Identify network hardware and 
linking devices. 
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The Uses of a Network 

A niE'iMnk is a set of technologic* — including hardware* software, and media — 
that tan be used ro connect computers, together, enabling them to communicate, 
exchange information, and shire resources in real rime [see Figure 7A. 1), 

You should think of a network as a group of technologies. Neatly all net- 
works require hardware, software, and media — such as wires— to connect 
computer systems together. 

Networks allow many users to access shared data and progranu almost in- 
stantly. When data and programs are stored on a network and are shared, in- 
dividual users can substantially reduce the need for programs on their own 
computers. Networks open up new ways to conununicate, such as e-mail and 
infant merging, Ky allowing i^crs to share expensive hardware resources 
such as printers, networks reduce the cost of running an nrganiKmom 

Simultaneous Access 

'I "here are moments in any business when several workers may need ro use the same 
data at the same time, A good example is a company's quarterly sales report, which 
needs to be viewed and updated by several managers. Without a nerwotk thar al- 
lows workers ro share files, workers must keep separate cr^ics nf data stored on 
different disks by each worker who accesses the data. When the data is modified on 
one computer, data on the other computers becomes outdated, ft becomes difficult 
to determine which copy of the data is the most currenr. 

Companies can solve this problem by stoting commonly used data at a central 
location, usually on a ncmnfk M-rur (also called a scmriu A nerwork server is a 
cenn-a I computer with a large storage device and other resources that all users can 
share. You learned about the kinds of computers that can function as network 
servers in Chapter 1. 

]f the server stores data files for users to access, it is commonly called a file 
server. The business can store a single copy of a data file on the server that em* 
piny re>i curt acres* whenever [hey wan! [see Figure 7A.2). Then, if one user makes 
a change to the file, other users will sec the change when they use rhe file, and no 
one needs to figure nut who has the latest copy of the data. Advanced software is 
needed in .tJImv sinutflarleoLiH. access fn the same file. 

In addition to using many of the same data files,, most office workers also use 
the same programs. In an environment where i'Cs are not networked, a separate 
copy of each program must be installed on every computer. This setup can be 



FIGURE 7A.2 
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costly for two reasons, Jirst, software can be expensive, especially when yon must 
buy many dozens or hundreds of copies, Second, installing and configuring a pro- 
gram on many different computers can take a lot of time and laboi; and main- 
taining many separate installations of a program is an ongoing expense. There arc 
two basic solutions to this problems 

» Site Licenses r One solution to this problem is to purchase a >itc license for 
an application. Under a site license, a business buys a single copy (or a few 
copies) of an application and then pays the developer for a license to copy 
the application onto a specified number of computers. Under a sire license, 
each user has a complete, individual copy of die program running on his or 
her PC, but the business generally pays less money than it would by purchas- 
ing a complete copy of the software for each user. 

>> Network Versions- Another solution is to connect users' computers to a cen- 
tral network scrvct and enable users to share a network vermin n of a pro- 
gram. In a network version, cmly one copy of the application is stored on the 
server, with a minimum number of supporting files copied to each user's PC. 
When workers need to use a program, they simply load it ftom the server 
into the It A M of their own desktop com pnters h as shown i n V igure 7 A..? . 

There arc trade-offs with placing applic.it inns on a centrally located server, fn 
Sortie networks;, and with Certain types nf programs, the users computer handles 
all the processing tasks required by the application, even the. ugh rhe appl ic.it inn'-; 
core files arc stored on the nctwotk. En othet cases, the network server also han- 
dles some or all nf the processing tasks. In these cases,, the network server may he 
called an application server because it handles some application processing as well 
as storage. 

Shared Peripheral Devices 

The ability to share peripheral devices (especially expensive ones such as high- 
volume laser printers, which can cost thousands of dollars) is one of the hesc rea- 
sons for small businesses to set up a network. Although primers are more 
affordable than they Were a few years ajio, it is si ill tots expensive to provide every 
worker with a personal printer. Aside from the cost of buying multiple printers, 
maintenance contracts and supplies increase the total cost of ownership. When sev- 
eral people can share a printer on a network* priming brum tics less expensive- and 
easier to manage (see Figure 7A.4|. 
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There arc two common ways to share a printer. A primer can connect di recti y 
to the network or it can be attached to a prim server, which is a computer ih.it 
manages one or more printers. Either way, users on desktop PC> will he able tn 
submit dcKLimrius across a network to a printer; 
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One of the most far-reaching applications of data commu- 
nications is elrctrnnic mail [e-mail I. a sysrem for exchang- 
ing written messages {and* increasingly, voice and video 
messages} through a network. 

In Chapter X, you learned how e-mail travels over the In- 
ternet, An e-mail system in a company Ts network functions in much the same way 
Isee Figure 7A..S). Such systems may lie purely internal, but many companies con- 
nect their private networks to the Internet so workers can send messages to and 
receive messages across the Internet fruna pen pile outside the company's network. 

In addition to e-mail, the ipread of iter working technology is adding to the 
popularity of teleconferencing. A LeJcCanftrence is any hind of mulfiway commu- 
nication carried out ]ji real time nsiiiu. telecommunications or compnrer networks 
and equipment. In a teleconference, audio and video signals travel across a Wal 
area network through the use of cables and switches or across the network's In- 
ternet Connections <o remote sites located ibrouiihoUt the world. Subcategories of 
teleconferencing include 

« Videoconferencing. V'fdcoo > 1 i fci t 1 1 ei 1 1 e. enables real-time communication 
over a distance by allowing people ar rwo or more sites to communicate with 
each other by scemg a video picture of the people at the other sites. Each site 
has one or more cameras* microphones, loudspeakers, and monitors, as well 
as a CODEC (compressor/decom pressor) t which processes the audio and 
video. It aims to create a sense of a person at a distant site appearing to be 
there in the same room, an effect that has been called virtual presence. 

» Audio-conferencing. Audio-conferencing provides an audio link similar to 
that of a conventional telephone, except that it offers much higher-quality 
audio and enables more riian two sites in be linked together. Using hands-free 
audio units with sensitive microphones and sophisticated echo-cancellation 
software* audio-conferencing enables comniunicaiioit between groups of 
participant!;. 

j> Data-conferencing. Oata-eonfereociriK enables, participants at two or more 
sites to have a shared workspace on their compute: desktop. J in - nu^ln 
be a shared " white board" where they can draw, write, or import and manip- 
ulate images collaboratively in real time, Or it nugfiT be "application shar- 
ing," where a piece of software can be run and controlled by both users. 



0 The sender composes an Q- Trie massap is slated 0 The server alerts Q* When the recipient is 
a-mall massajaa s*rHS it an the saner, rhfl recipient that faatfji to read tna im^sa^e. 

there is a message. the recipients cr>mptUer 

retrieve it tram Ihe server 
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Data -coil femicirij; is often used in cun junction with video- or a Ltd ifi-conler- 
cncing and can he useful when users at different sites want to work Together 
on documents. 

Another developing area of 1 integrated communication is Voi« aver Internet 
Protocol iYi>]3 h l, VoIP systems bypass the need for the cusc uf regular, telephone 
service by using the company's internal network so send and receive phone calls. 
Vol I' transmits tin- sound of your voice over a computer network using The Inrer- 
net Protocol (IP) rather titan sending ihc signal over traditional phone wires. The 
PC that sits on a user's desk will share the same wire as a VoIP phone. This can 
work on a private network for interoffice calls or over the Internet. 

The interoffice type of connection is called pure VoIP (see Figure 7A.6). The 
destination computer is identified hy its IP address ot hy ;i name, which the com- 
pany translates into an JP address. With rhe other method, Vol P-k> POTS, there 
exist special-purpose servers called plain old telephone h:hu- i POTS ) ^imj^w^ 
(see Figure 7 A. 7). These servers have one foot in the IP world (i.e., they are 
servers on the Inrerncr or rhe intranerj and one foot in the POTS world (Le,, they 
have POTS line circuitry). POTS gateways allow phone calls to jump the gap be- 
tween the PtVI'S and the Inrernec. 

Easier Data Backup 

In business, data is extremely valuable, so it is impottanr that employees back 
up their data. One way to assure that data is hacked up is to keep it on n shared 
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storage device thai employees can access through a 
network. Often the network manager makes regular 
backups of the data on the shared storage device (see 
Figure 7A,8|. 

Managers also can use special software ro back up 
files stored on employees 1 hard drives from a central 
location. With this method, hies do not have to be 
copied to the server before they can he backed up. 

Common Types of Networks 

If you want ro understand the different types of net- 
works and how rhey operate, you need its know how 
ncrworks are structured. There are two main types of 
ncrworks: local area networks (LANs I and wide area 
networks (WANs). 



FIGURE 7A.6 
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Local Area Networks (LANs) 

A local area network (1.AN) isa data communication system consisting of several 
devices such as computers and printers. This type of network contains computers 
that are relatively near each other and are physically connected using cables, in- 
frared links, or wireless. media. A LAN can consist of just two or three PCs con- 
nected together to share rcsnurces, or it can include hundreds nf computers of 
different kinds. Any network that exists within .1 fringe building, or even a mroup 
of adjacent buildings, is considered a LAN. A LAN is not a system that connects 
Icj the public environment Isuch js the Internet) usme, phone or data lines. 

lr is often helpful to connect separate LANs together so they can communicate 
and exchange data. In a large company,, for examph, ',^n depaMiiicnK liicatcd n-i 
ll]c same Hour of j build ule; may have their uvvn separate LANs, but if the de- 
partments need to share data t then they can create a link between the two LANs. 

Wide Area Networks (WANs) 

Typically, a wide area network (WANl- is two or more LANs connected together, 
generally .terns. 1 ; .1 wide geographical area. I- or example, a company may have its 
corporate headquarters and nianul.icturiug plant in one city and irs marketing of- 
fice in another. Laeh site needs resources, data, and programs locally, hut it also 
needs to share data with the other sires. To accomplish this feat of data commu- 
nication, the company can attach devices that connect over public utilities to cre- 
ate a WAN. (Note, however, that a WAN does not have ro include any LAN 
systems, Knr example, two disram mainframe computers can communicate 
through a WAN, even though neither is part of a local area network r I 

These rem me LANs are connected through a Telecommunication network (a 
phone company) or via rhe Internet rhrough an Internet service provider (ISP) that 
contracts with the telecommunication networks ro gain access to rhe En renter's 
Wm. khoric. 



Hybrid networks 

lie twee r: the [.AN and WAN strujJujcs. you wdl find hybrid networks such as 
campus area networks (CANs) and metropolitan area networks (MANs). In addi- 
tion, a new form of network type is emerging called home area networks {HANs). 
The need to access corporate Web sites has created two classifications known as 
intranets jnd ex,trauets. The following secttuus introduce these networks. 
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Campus Area Networks (CANs) 

A campus area network (CAN \ follows the same principles as 3 local area ner- 
WDrlc > only on a larger and more diversified scale. With .1 CAN. J it ft- rent campus, 
offices and organisations can be linked together. For example, in a typical univer- 
sity setting, a bursar's nffice might he linked to a registrar's office. In this, manner, 
once j student has paid his or her tuition fees to the bursar* this information is 
transmitted to the registrar's system so the student can enroll for classes. Some 
university departments or organizations might be linked to rhe CAN even though 
they already have their own separate LANs. 



Metropolitan Area Networks (MANs) 

The metropolian area network 1 MAN} is a large-scale net- 
work that connects multiple corporate LANs together. 
MANs usually are not owned by a single organization; 
their communication devices -and equipment arc usually 
maintained by a group or single network provider that selEs 
its networking services to corporate customers. MANs ot 
ten take ihe role of a high -speed network that allows tor 
the sharing oi regional resources. MANs also can provide a 
shared connection to other networks using a WAN link. 
Figure 7A.9 shows the relationship between LANs, MANs, 
and WANs. 




Home Area Networks (HANs) 

A lti'r:]L .n lj network J SAN is, .1 network ton tamed within J user's, home that FIGURE 7fl.B 
connects a persioifs digital devices, from multiple computers and their peripheral 

devices, such as. a printer, 10 telephones, VCrls, DVDs, televisions, video garnet, ^ relaHanshp btfwwn L 
home security systems, "smart" a pplianccs t fax machines, and other digital de- aid MVS 
Vices that are wired ill to I he network. 
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Intranets and Extranet* 

Much of the technology available on the Internet is also available for private net- 
work use. The Company's internal version of the Internet is called an intranet. As 
you learned in Chapter ft, an intranet uses the same Web server software that 
gives the public access to Web sites over the Internet. The major difference is that 
an intranet usually limits access to employees and selected contractors having on- 
going business with the company. 

Web pages have become very popular and. nSoig integrated software, many 
operating systems offer complete Web server software or ait least a personal Wch 
server. This gives users the ability to Create Web pages on their local computers, 
rhat can he vie*ved by other members of the same network, just like on the Inter- 
net, users can allow others (again, usually employees) to browse their Web site 
and to upload or download files, video clips, audio c1ip%, and other such media, 
also can qer controls and Imiii who may access ;ht- Web sue. 

Lxtrancts arc becoming a popular method for employees ro exchange infor- 
mation Using the company's Web site or e-mail while traveling or working from 
home. An extranet is a partially accessible internal company Web site for autho- 
rized users physically located outside the organisation. Whereas an intranet re- 
sides completely within the company's internal network and is accessible only to 
people that are members of the same company or organization, an extranet pro- 
vides vat ious levels of accessibility to outsiders. You can access an extranet only 
if you have a valid use manic and password* and your identity deter mines which 
parts of the extranet you can view. 
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How Networks Are Structured 

Networks can he categorized by [he rnles the servers and I'Cs play in terms at hi- 
craichical and security interaction^ Sortie networks use server* j.wrrcn based nc(* 
wurks) and >i>m: do not fpeer-to-peer networks}. These terms art defined in derail 
in the following sections, 

Server-Based Networks 

lb understand a server-based nerwnrk, it ts important in know the meaning of ihe 
renn tiodc in a networkr A JimJc is a processing location that can he a PC or some 
other device such as a networked printer. Usually, server-based networks include 
many nodes and one or more senery which control user access t<i the network's 
rcsourccs- 

As described earlier, this central compute* is known ,15 the Cite server, network 
server, application server, or just the server. File* and programs used hy more than 
one user {at different nodes) arc often stored nn the server. 

A fita mjj vtr nefintrk {see Figure 7A, 10 Ms a fairly simple example of this kind 
or nodes-and-server network, This arrangement gives each ntide access to the files 
on the server, hut not necessarily to files on ether nodes, When a node needs in- 
formation from the server, it requests the (lie containing the information. The 
server simply stores files and forwards [sends } them to nodes that request therm 

One way to identify a server-based network is the point at which network re- 
sources such as files are made available lo users. In this environment, users gain 
access to files, printers, and other network-based nbjcvts by obtaining rights and 
permissions given through a centrally controlled server or groups at servers. Users 
must "log ort" t" the network IO gain acce-w r« its resources. 



One popular type of server-based network is the ciicnrAcrrcr nciwork, where in- 
dividual computers share the processing and storage workload with a central 
server. This arrangement requires special software for the nodes and the server, It 
does not T however, require any specific type of network. Client/server software 
can be used on LANs or WANs, and a single dirntfeerver program can he used on 
a LAN where all the orher software is based on a simple file server systcm- 

The most common example of clicmVscrvcr computing involves a database that 
Can he accessed hy many different computers [>rt the network. The database is 
stored on the network server, along with a portion tit the datahase management 




^ Itle tot ms deseed information. 
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system (DBMS) — the program thai allows users to work with die database. The 
user's computer (which can he called the nodc T workstation, or client) stores and 
runs tlie client portion of the DBMS, When a user needs ru nnd information in the 
database,, he or she uses client software to send a query to ihe server, which 
searches the database and returns the information ro the user's PC {see Hgure 
",\J li. 

Peer- to -Peer Networks 

In a pecr-UJ-pter nctwurL (abbreviated as "J'^'N" and sometimes trailed a WOrk- 
groupl, all nude* "0 ihe network have equal relationship* u> all urheri h and all 
have similar types of software that support the sharing of resources (see figure 
7A-12) r Li a typical peer-tu*pecr network^ eadl nude hai aixcsS IO at leait Some of 
the resources on all utlter nudes. Lf rhey are set up eurreeily h many multiuser op- 
crating systems give users access to files ort hard disks and lO primers attached TO 
other computers in the nelwork- Many client operating systems, sudi as Winduws 
9x, Windows 2000 Professional, Windows Me, Windows XP, and rhe Mcintosh 
OS, feature huiJt-in support for peer-to prcr nrrwnrking. 1 his cnahlcs users to set 
up a simple pccr-to-pccr network using no other suftware than their iW own 
operating systems. 
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Catching "Cybersl ackers" on the Job 



Imagine that you run a smalt company that has 12 employ- 
To make the workers more productive, you invest in 
cutting-edge computers* network services, and Internet 
connections for each of them. 

One day, you learn that two of your employees ate using 
their PCs and Internet acces; a great deaU but out far work- 
reLated purposes. One employee, you learn, is using the sys- 
tem to collect pornographic pictures on the Internet and is 
e-mailrng them to friends. The other employee has started 
her own real estate business on the side and Is using your 
compam/s computers to run her new business- 

Such on-the-job behaviors are called "cyberslackingT— 
using company computer; for personal or recreational pur- 
poses instead of worto It is a growing problem in the United 
States, and many companies are taking a stand against ey- 
bersladctng Employees, Here's why; 



» Some kinds of cybersLaddng can Lead to Lawsuits^ If a 
worker is using the company's computers to distribute 
pornography, the company can be implicated because it 
"supported' the person's actwitfo* If someone «es nr 
receives one ot the images and is offended hy it a law- 
suit could result. 

» Careless, use of the Internet can invite viruses and 
hatting. 



» A company's reputation is put at risk by stith activities. 
Hnw would clients and the community react if you are 
sued? It could take years to recover from the embarrass- 
ment and regain trust, 

» If the two employees devote just one hour a day to their 
"hobbies," that's 10 hours per week of lost productivity. 
As the employer, you are paying for those hours, but no 
wort for your company is getting done; in fact you may 
be paying the cybeTsfaricers to harm your company. 

Companies Taking Action 

Companies can institute policies against all kinds of com- 
puter use> For example, an employer can forofd workers from 

» Visiting Web sites not directly related to their job, 

/> Using the company's e-mail system to send or receive 
personal messages. 

» Participating in chat rooms or newsgroups. 

>j Downloading or installing any type of software on a 
company computer. 

» Creating or storing certain types of documents on corpo- 
rate systems. 



a. File security 
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One {if the main distinguishing characteristics of the peer-to-pecr network is 
the management and control point of access to shared resources such js files and: 
printers. WLlh peer-In -peer network access is controlled on. the local Ft; by the 
user setting passwords on shared folders and printers. For example-, if a user 
wants ro pain access co a shared resource 
such as a Word document ttorcd on an- 
other user's PC, the requesting user must 
aslt the user with the document to share 
the file- The user sharing the Word docu- 
ment alsu may require that ihe requesting 
user utillce a password to access it. 

A pccr-ro-pccr nctwoik alio can in- 
clude a nerwork server. In this case, a 
pecr/'to-pecr LAN is similar to a file server 
network. The only differrnci; between 
them is that the peer-to-pcer network 
gives users greater access to the other 
nudes thjri a file server nctwutk dues. 
Some high-end peer-ro-peer networks 
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Policies alone, how$ver r may rot be Enough to protect 
businesses. For this reason, managers ant using iophlstirtted 
tools to combat cybersUcJiing, especially involving the In- 
ternet, Such tools include 

» Web Flltin. Filtering software enables companies to 
block employee access to ceftain Web sites- 

» Sumlllatice Software. This type of software enables 
managers to review an employee's Internet actirities in 
real time If the user visits any Web sites, uploads or 
downloads files, lurks in newsgroups, or joins cbat dis- 
cussions, the software logs the actions. 

» Peony Servers, While rtot its primary purpose, this type 
of software (or hardware/software combination) can be 
configured to trap network traffic that is coming from ot 
going to an unaurborlied scurte, 

» Picket Sniffers. Packet sniffers examine all packets be- 
ing transmitted over a network. Packet sniffers are effec- 
tive at detecting traffic bound for Internet services soch 
as Usenet, IRC, and FTP, among others. 

Some employers go so tar as to purchase "keystroke cap- 
turing" software. When installed on a PC, the program actu- 
ally captures each keystroke as the user types and directs 
the keystroke to a hidden file on the user's disk or network. 
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Vttr cYinapIc, a user can transler rasks Thar take a lor of CPU power— such lis cre- 
ating computer software or rendering a 3-D lLlu>rraliutt — to urhcr computers un 
the network, Th" leave* tin* user's machines fnr for other wnrk. 



Network Topologies and Protocols 

An Important feature nt any IAN is its mpnl.^y-rhe loK^al layout »f tiw tables 
3nd devices ihar connect 1 3 1 f nodes it( |he nelwork. Network JrHijjutT'; conhidcr 
several factors when deciding which topology «r combination ot' topobifcics to 
use: the type of computers and cahlinp (if .my) in plate, I fit dilute between 
computer^ ihe speed .it which dalu rmiM (ravel around (he nerwork, \mii thr ccwr 
of setting up the network. 

Djitfl moves though the network in a sTritcrurc called pa.VL^. I\icke<s ,irc 
pieces of a message broken dciwii into huihEI unit* by rhc s^ndinji. ]*C and re- 
assembled hy the reveivinjj I'C tJiherrnr networks format packers m different 
ways h but most packets have two parts: the header and the payload. ~l he header 
is the first pari of llie packer, which contains information needed hy thr network. 
J l1ie header idenrifies the. node ibnr senr ihe packer (the source), and provides the 
address of the node ih,n will reteiM: the packet (tJie destination). The ticLWork 
reads CsKh packet V header to determine where to send ihe packer and, in ■ionic 
eases, to determine rhe tn-st way to get u to its destination. The header also holds 
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control data that helps the receiving node reassemble a message's packers in (he 
right nrdcx The payload is the actua I dara that is hcing transmitted between the 
two nodes. (In the Internet environment, packets Lire called datagrams. J 

A network "s topology and related technologies -ire important for two reasons, 
hirst, a correctly designed network, Lining ihe most apprupriate [upohigy for the 
organization's needs, will move data packets as erlicientfy as possible. Sccund, the 

networks topology plays a role in pre vert ting collisions, which is what happens 
when multiple nudes, try to transmit data at the same time. Their packets can col- 
lide and destiny each uthcr. 

A bu» lopuldiH network uses olle cable 
(see Figure 7A.I3). All the nodes and pe- 
ripheral devices are connected in a series to 
thai cable. A special device, calted a ternu- 
i!,imr. in attached ar rhe cable's s,rart nnd 
end points, to srop network signals so they 
do nor bounce back down the cable. This 
topology's main advantage is that it uses 
rhe least amount of cabling of any topol- 
ogy. In a bus topology network, however, 
extra circuitry and software are used to 
keep data packets front cu J tiding with urn- 
.a i ml her. A broken conn eel ion can briun 
down all or part of [he network. 

The stiu- topology (see Fhjurc 7A.14) is 
probably trie mosr common topology. In a 
srar nerwork, all nodes arc countered to a 
device called a hub and communicate 
through [r. Data packers travel through the 
hub and are senr ro the attached nodes, 
eventually reaching their destinations. Some 
bubs — known as intelligent hubs — Can 
monitor Traffic and help prevent collisions. 
In a star topsilopy, a brcikcn connection be- 
tween a node and the bub dues nut affect 
the rest uf the network. If the hub is lust, 
however, ail nudes connected tu that hub are 
unable ro communicate. 

The ring topology (see figure 7A.1J) 
connects the network's nodes in a circular 
chain, with each node connected rn the 
next- The fast node connects to the first, 
completing the ring. Eiach nude examines 
data as it travels- through the riue.. If tile 
data — known as a token — is not addressed 
ro the node examining it, that node passes 
it to the next node. There is no danger of 
collisions hecause only one packet of data 
travels the rinjj at a tune. If the ring is bro- 
ken, however, the entire network is unable 
to communicate. 

The molt ii^xilujji- (see Figure 7A.1G) is 
the letist-uscsl network topology and the 
rno^r expensive to implement, in a mesh en- 
vironment, a cable runs from every com' 
puter to every urher computer. If you have 
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four computers, von must have six 
cables— three com inn. from each 
computer [is i tic (tchier computers. 
The big ad van tae,c to this arrange- 
ment is that data can never tail to 
be delivered; if cfrlc connection goes 
down, there are ot her ways to route 
the data to Lis destination. 



Network Media 

Witt computer networks, media refers to the means used to link a network's 
nodes together, Tliere are many diffcrcnr types of transmission media , the most 
popular be tng twisted-pair ivire (normal electrical wire), coaxial cable I the type of 
cable used for cable television ) T and fiber optic cable (cables made out of glass). In 
wireless networks, the atmosphere itself acts as the medium because it carries the 
wireless signals that nodes and servers use to communicate. The following sec- 
tions examine wire- based and wireless mcdi.L. 

Wire-Based Media 

Twisted-pair cable {see Figure 7A.17| normally consists of four pairs of wires, 
Tlie individual pairs have (WO wires that arc separately ululated in plastic, then 
twisted around each other and bound together in a la jet of plastic. (Our tele- 
phone system uses this type of wiring usually 
containing only two or three pairs for die 
most part.) Except for the plastic coaring, 
nothing shields this rype of wire from outside 
interference, so it is also called unshielded 
twisted-pair (UTP> wire. Some twisred-pair 
wire is encased in a metal sheath and there- 
fore is called shielded twisted-pair [ST?) 
wire. Twisted-pair wire was once considered 
a low-bandwidth medium, but networks 
based on twisted-pair wires now support 
transmission speeds up to I Gbps (gigabit per 
second). 

Like the cabling used in cable televi- 
sion systems, coaxial cable (see Figure 
7 A, IS) has two conductors. One is a 
sinjde wire in die center of l he cable, and 
the other is a Wire mesh shield that sur- 
rouods the first wire, with an insulator 
between. Because it supports transmis- 
sion speeds up tu 10 Mbps (megabits 
per second L Coaxial cable can carry 
more data thai! older types of twisted- 
pair wiring. However, it is also more es- 
pensive and became less, popular when 
iwisied-pair technology improved, 

A fibfr-nptie cable (.see Figute 7 A. f9J 
is a thin strand of glass that transmits 
pulsating beams of light rather ill an 
electric current. Fiber-optic cable can carry data at more than a billion bits per 
second. Ik-cause ot improve me no* in Transmission hardware, however,, fiber-optic 
transmission speeds now approach 100 (1bps. Fiber-optic cable is immune to the 
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Wireless Media 

VfftnUat nciwuf^h use radio or infrared signals that 
travel through the air balled e/^rr} fur transmitting 
data* Office LANs can use radio signals to transmit 

JjM K-!iu-L' h-, iii .1 building. \ a pi ops equipped 

with eel tul at modems allow users io connect to the office network when they 
travel. Corporate wA.Ns often ukc microwave transmission to connect LANs 
williin lhc same metropolitan area rsee Figure 7A.20). WANs tli.it cover king dis- 
tances ofren use sate! hies and microwave comotuaicadem. 



Network Hardware 

As data moves between PCs, it needs 
tn he channeled! properly In reach its 
final destination. To make -his pnhsi- 
blej the proper hardware mast he at- 
f ached to and between all PCs. 

Network Interface Cards 
(NfCs) 

Regardless oi the wiring and topol- 
ogy used, each computer cm the nev 
work needs a hardware component 
to control the flow tit data, [he de- 
vice [fiat performs ill is function is rhe 
network interface card INK f (see Figure 7A.21}, 
also known as a network adapter card ur net 
work card. This printed circuit hoard lils into 
one of the computer's expansion slots and pin- 
sides a port where the network cable is attached. 

Jn the case of a wireless NEC t thete will not be 
a port, an antenna will be showing, or a Light will 
indicate that an internal antenna Is activated (fee 
Figure 7 A.22), Network software works with the 
operating system and reds the computer how to 
use the NIC Moth [he network software and the 
NIC must adhere to rhe same network protocols, 
which are eXpl nred later in this chapter. 

Network Linking Devices 

J'u create a network, some type linking mcch- 
iiitsui is luedcd lo interconnect H 1<mk« two 
computers;. Sometimes this device Can he as; sim- 
ple as a Special cable,, Called a crossover call I e, 
that is attached to two computers (NIC to NIC), 
Although now you have a network, it is barely a 
network. If you wanr to add mote devices, then 
something more than a crossover cable is re- 
quired. Most serverst nodes, and pnnrers are 
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attached by a linking device or a series of linking devices. 
These linking devices are connected together using cables iueh 
as die Category 5 cable, which is discussed in mure, dd.iil below. 
Link in]; device* have ports where cables connect them to the 
nodes* printers, or other devices that have ports urMl.^ installed. 

The various linking devices ihat are available include 

t> H uhs. A huh is .1 n a htci rdabl e cn nnccti on pciini far d i tic rcn [ 
types of devices qua network. This in run a particularly fast 
connection because it broadcasts rbc packets it receives to all 
nodes studied to tts pmcs. I>nc m rhc substantial rLducimri m 
rhe coit of switches (explained below k this technology is slowly 
becoming obsolete. 

» U ridges, A In idjjc h a device that connects two LANs or rwo seg- 
ments of the same [AS. A bridge look* at the information in each 
packet header and forwards data that is traveling from one LAN to 
another, bridges arc becoming a less-relied- noon technology because 
they use an older method for determining which nodes arc sending and 
receiving data ami their functions arc now integrated into more advanced 
devices, 

?> Switches. A switch is a device rhar learns which machine is connected to its 
port by using the PC, printer, or other devices" II 1 address Hi!', is a very pap- 
ular and .sought-after device used to Loniu-.Lt .1 I. AN. A switch ■, liIim.uh tally 
reduces the amount of broadcast traffic and is eu trendy the most popular 
network -linking device. Mndern switches can even funetitm as rnuters (see 

below), allowing multiple LANs to be interconnected by linking each LAN's 

switches together. "Hits is called an uplink. 
» Routers. A router is a complicated device that stores the routing information 
for networks (see Figure 7A.I3), A router looks at each packet's header to 
determine where the packet should go and then determines the best route for 
the packet to rake toward its destination, A router will not allow broadcast 
traffic to cross the device unless modified to do so. Thus, a packet must be 

.iiUIrr— \l m .1 -['<:' ilh. .:1k (ltd iV^i-i r, .1: :.i ihruilgh the rouiei \ 

router is enn netted m at least two networks, commonly two LANs or WANs 
or a LAN and its ISP's network, Routers ate located at gateways* the places 
where twn or more networks conned. Today, routers can corne with a built- 
in hub or switch, which also allows computers on the small company's net- 
work, or intranet, hi share hies without having to buy multiple pieces of 
equipment* Routers al*o provide a security clement as welL They can include 
several forms of firewall security. One form rvt prntecrion comes from the 
NAT (Network Address Translation) table, which hides the company 's iim i ■ 
nal node IP addresses front the Internet. LKu.iJIy, mi ISP will provide the 
enmpany or home user with an IP address for rhe WAN side of the router 
that will serve as ihe port connecting to the Internet. 

To Create a Connection between different ty pes or networks, you need a gate- 
way, placed At a junction I^Ucwjj I bc1^c*n two "r nn^t: iielworks (see Pi^urc 
7A-24L Ciatewnivs have several meanings wilhin the networking environment. In 
its simplest Sortn, a e.ik^v.iv is a node on a network that serves as an entrance tt> 
another network. In die small business or home network, the gateway is the de- 
vice that touted data from a local PC to an outside uelwnrk such as the Internet. 
The router intercepts then redirects and filters (if necessary) any data packets* 
passUlg through. Packets troiU different types of UCtwotks have different kinds of 
information in their headers, and the information can be in vatious formats. The 
gale way can take a packet from one type of network, read Irs header, and then 
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add a second header that is understood by the second network. When configuring 
your internal network to allow an Internet connection, you need to point rhe I'C 
tu the jiateway's IE' address. 

This gateway address does not have to be manually added ro each computer 
thanks ro advances with server- and router software. Today, users can simply enable 
Dynamic Host Control I'roiocol i DHCP I on the computet and tbe LAN port of the 
muter {or server acting as a toutcrf and the device will automatically assign all nec- 
essary Internet con figurations. DHCP isalsn referred to as dynamic addressing. 

Building a typical network is pussible by bringing together many of the com- 
ponents presented in this section. PJj^n rc; 7A.Z5 shnws jn example of the ennnec- 
nons needed rn complete a network. 

Cabling Equipment 

Tying together the linking devices, servers, nodes, printers, and other network 
equipment intu an actual l_A\ is [he cahling equipment. Cabling eqjUipmenr is de- 
signed En wurk with a certain kind uf network tnpulogy^ and each tine has certain 
standard features. 

In network communications, the quality of media refers ro the distance and 
speed data can travel down wires, cables, fiber optics, or other communication 
media. For example, consider Category 5 |Car5| cable, a popular type of twisted- 
pair wiring thar contains four twisted pairs.. A CatS cable can carry data I Oil me- 
ters without attenuation; this means that for up co 100 meters, the signal will not 
drop off enough so that that data packet cannot he read properly. Sometimes net- 
work media are compared hy the amount of data they can carry, a factnr com- 
monly referred to as bandwidth. Simply stared,, the higher a medium s bandwidth, 
the more data it can Iransiuit „u any ejven liane. R.Liidwidrh is expressed in cycles 
per seemtd {Herts:} ur in hits per second. With C'at.S cable, data can move at a 
Speed Up to LUO ,MbpS. Data carl uidy move as fast as the narrowest point will 
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allow. If all n«ii« arc using Cat5 100 Mbps cable and I DO Mhp* network adapter 
cards hut arc attached fcij 1(] Mhpi huh. dun Thcv will receive lJ.it;i .it tIh- me rat 
10 Mbpt 

The most common types ciE network technologies irtcludc 

Ft hem el, The inosi common network technology m use. The origitial imple- 
menrariorri of Fthemet used coaxial cable .iml were Lallan I UHW-^ and 
1 OBasc-2. The most popular implementation trf Fthcrnct — called ILHSji-ii:- 1 — 
uses a. star topology and twisted-pair wires and cart achieve transmission 
speeds, up let 10 Mbps (ruega^Us per Minimi I. Mom new nee work tnsra]] m i ■ :i n s 
use an Erhcmcr srar ropotogy with either rwisred-pair or liber-oprie cables as 
the medium, With Ethernet, is iwtt nodes transmit data at the same instant 
the collision is detected and the nodes retransmit one at a time. 
y> Fast Ethernet. Fast Kthernei (also called lOUIJiiv.-- \ I is available iiMiiy ibe 
same media and topology as Ethernet, hut different NlOs are used to achieve 
speeds of up to ] (H) Mbps. This type of network commonly use;? I he Category 
5 network cable described previous;!],-, (Figure JA.lh shows, a typical Cat.S ci- 
ble with the li\4$ connector.) A new standard is called Category 6 |Cat6|. 
The general difference betw e e n Cat5 
and Ctffi is m the rransnmsum per- 
formance. This improvement provides, 
a higher signal-to- noise ratio, allow- 




ing higher reliability for current apph* 
cations and higher data rates foi 
[mure ap plicae ions* 
» Gigabit Fihernet, *■ ^sjmIm Fllicrriei is 

3 version of Ethernet I ethnology that supports data transfer rates of oik giga- 
bit per second. It evolved from the same Id Mhps Ethernet Technology rh.ir 
was. created in the J^70s. Although capable of transferring \ 0 Gbps T a Stan- 
dard that became more affordable and popular is lOODRiw-T or 1 Gl*p-.. Ara- 
orher standard that is popular is the 5 (Jbps fiber-optic cable that is. used ro 
connect switches together {see Figure 7A.27f. The Ethernet prutcxol can allow 
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It may sound too alarming, but experts say there is a good 
chance that your home computer has already been visited 
by hackers via the- Internet In fact, if your home computer 
hds broadband, always-un Internet access through a high- 
speed connection— such as an ISDN. DSL or cable modem 
connection— it is almost certain that hackers have round 
your system and dete] mined whether it can he invaded. Be- 
cause these connections are always "on* (meaning your sys- 
tem remains connected to the Internet as longi as the power 
is on), they give hackers plenty of time to find your system 
on the Internet and look for ways to get inside. 

Networking experts say that home PCs have a number of 
vulnerabilities that can grant a hacker easy access. These 
include security holes in Windows itself, as well as Internet 
applications such as browsers. Further, most users fail to 
password-protect any part of their systems. 

Hackers, Crackers 

Malicious hackeu (sometimes tailed "crackers'") spend a 
great deal of time mapping the Internet; that is, trying to 
fdentily its many vulnerable computers as they can. To ac- 
complish this, they use a variety of software tools. 



Fighting Hackers 



At the very least, a hacker ot^B^ 
cracker can "ping" your computer to see if it is turned on 
and connected to the Internet This is tike walking through 
a neighborhood and trying to open the front door to each 
house. In pinging, someone sends a message to your com- 
puter; if it responds, the sender knows your computer is ac- 
tive and connected to the network. Pinging is usually the 
first step in the invasion process, and experts say that a 
typical PC gets pinged several times each week. 

Once an invader finds a way to access your system's re- 
sources, there may be no limit to the damage that can be 
done. Files containing important data can be moved, re- 
named, deleted, or copied. Hackers may try to use your PC's 
resources without your knowledge. 

Keeping Invaders at Bay 

If you connect to the Internet through a standard modem 
and a dial-up connection, and if you stay connected for 
only short periods, then you may not need to worry about 
an invader getting into your system, However, if you leave 
your dial-up connection active lor long periods, or if you 
have a perpetual connection through a high-speed link, 




a network administr aror to back tip 2 TD (terabytes) of data in about 27 min- 
utes, C?L|jabit Rthcrnct also can carry approximately 900 video signals a r once, 
at about 1 ,5 Mbps of digital video. With advanced audio,, vi d!co T and tele- 
pjKwe applications coming into ihc market every day T it will not be long be- 
fore rhc Gigabit Ethernet standard will become the ncirm for high-bandwidth 
tasks and processes. 

» Token King. The controlling hardware in a Token Ring network transmits an 
electronic token — a small set of data — to each node on the network many 
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then you should take a serious took at your system's 
security. 

Her? die a few basic steps you an take to keen crackers 
out of your system: 

Plug Windows' Security Holes. This means turning off 
file and printer sharing, at the very Least, unless you 
need these feature to be activated for a LAN or home 
network connection. To learn more about these features, 
open the Windows help system and took for information 
on file sharing and printer sharing* 



j> Use Passwords and Manage Them Effectively Windows 
enables you to password-protect a variety of resources. 
If you use any network features, you should password- 
prutect them and change your passwords frequently Ex- 
perts advise that you use long passwords (more than 
eight characters), and do not use passwords that could 
be easily guessed. Never use a 'ManlT password, 

» Get a Personal FirewaLL As you may recall a Firewall is 
a hardware and/or software tool that prohibits unautho- 
rised access to a network, especially over the Internet, 
Personal firewalls are available in a wide range of prices 
and teatura, but you can get a good one for about %50. 
Some are even available for Free, 

» AiJc Your Internet Service Provider (ISP) for Help. 
Check your ISP's Web site for security-related informa- 
tion, If you still have questions, call the CP and talk to 
a technical support person. List your concerns about se- 
curity and see what kind of answers you get* 



limes each second if The Token is nor already in use by a specific mule- A com- 
purer can copy data into The token and ser rhe address where rhe data should 
be sent. TTie token then Conrinuci around [he ring^ Hid each compUTcr along 
rhe way looks at the address until the Token reaches rhe computer wUh ihe 
address thai was recorded in rhe token. The receiving computet then copies 
rhe contents of rhe Token and sends an acknowledgmcnr ro the sending com- 
puter. When (he sending compurer receives ihe acknowledgment from rhe re- 
ceiving computet; it resets the token's status to "empty* and transmits it to 
the next computer in the ring t The hardware for a Token Ring network is ex- 
pensive; Token King adapter cards can cost as much an five times mure than 
Other Types r>f network adapters, To ltd Ring network* once operated at 4 or 
\6 Mhpj, hut like Frhernet* new standard* for Token Ring have increased the 
transmission rare, which is now up to JOO Mhps. 

Protocols 

Each LAN n governed by a protocol, which, is an agreed-upon format for trans- 
mitting data between twu devices. There are many standard protocols. Each has 
particular advantages and disadvantages. Some protocols are simpler than others, 
some are more reliable, and some are faster. To effectively communicate, a user 
must have ihe same protocol installed on the local PC and the remote PC to make 



Protocols take the form of software or hardware that must be installed on 
every computer on the network. Fur an Ethernet network, usually the operating 
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svscecii software tells the computer exactly liow to break up. format, send, receive, 
and reassemble data using the TCP/IP, NetBlOS/NerBRUf. or IPX/SPX protocols. 
Without iuch software installed, a computer cannot pa rtici pare in the network, 

ProtL>coEs. h using their own methods, break data down into small packets in 
preparation for transportation. Linking devices pass these packets to the various 
pieces of equipment, including other computers and printers that are attached to 
the network. As discussed earlier in this chapter, a packet is a data segment that 
includes a header, payload, and control elements that are transmitted together (see 
Figure 7A.28|. The receiving computer reconstructs the packets into their original 
structure. A typical Ethernet packer is structured as in Figure 7 A. 29. 

A single LAN may utilize more than one protocol, Some of the most common 
protocols in use today include 

» TCP/IP. Originally associated with UNIX hosts, TCP/IP is the protocol of 
the Internet and is required on any computer that must communicate across 
the Internet. TCP/IP is now the default networking protocol of Windows 
2EXK) Professional (client) and Server editions, Windows XP, Windows Server 
2003 t and many other operating systems. 

5> IPX/SPX. A proprietary protocol uf Novell, IPX7SPX has. been used irt rriost 
vcrwni" *>( the NetWare JlClWork oper.itiriH system lui networking offii.es 
throughout the world. Newer versions of NetWare also support TCP/IP. 

» NetBIOS/NetBEUI. A relati vely simple protocol that has no rea l config- 
urable pjirnmecen. Nrclth sS/Nerlit.UI sends mc^-ipcs to every computer that 
can receive them, It is an excellent protocol for networking small offices or 
homes, hut it does nisi expand well into larger environments,, 
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i> A network is a way to connect computers for communication, data exchange, and re- 
source sharing^ 

i> Many networks are built around a central computet called a server, which provides 
storage and other resources that users can share, 

?i A Local area network (LAN) consists of compute'* that are relatively close to or* an- 
other. A LAN can have a few PCs or hundreds of them To a single building or several 



» A wide area network (WAN) results when multiple LANs are connected through pub- 
tic utilities such as phone lines or microwave systems 

"» Many networks are built around a central server The PCs and other devices that con- 
nect to the sewer are called nodes. 

» In a tile server network, the server provides storage and file-sharing services for the 
nodes. 

» An application server is a server that is used to run applications From a centralized 

location on the network to free up resources on the nodes, 
w In a client/server network, nodes and the server share the storage and processing 

tarts, 

» A peer-to-peer network is a small network that usually does not include a central 
server. In a peer-to-peer network, users can share files and resources on all the net- 
work's nodes. 

» A topology Is the physieat layout of the cables and devices that connect the nodes 
of a network. Topologies get their names— such as bus, star, or ring— from the shape 
of the network they create, 

» When used in the context of networks, the term medio refers to the wires, cables, 
and other means by which data travels from its source to tts destir. on. 

>? The most common media tor data communications are twisted-pair wire, coaxial ca- 
ble, fiber-optic cable, and wireless links, 

>? The performance of network media is measured by the amount of data they can 
transmit each second. This value is called bandwidth. The higher a network's band- 
width, the more data it can carry. 

is A protocol is an agreed-upon format for transmitting data between two devices. 
Some popular protocols include TCP/TP (the Internet protocol), JPX/sPX, and Net- 
BIOS/NetBEUI. 
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Key Terms 

iaBase-T Ethernet. 259 

application server, 245 

attenuation, 258 

bandwidth, 25B 

bridge, 257 

bus topology, 254 

rampus area network fCANJ, 249 

client/server network, 250 

coaxial cable, 255 

datagrams, 254 

distributed computing, 252 

dynamic addressing, 258 

Dynamic Host Control Protocol 

(DHCP), zse 
Ethernet. 259 
Fast Ethernet (ioQBase-T} r 
fiber-optic cable, 255 
file server. 244 
tile server network 250 



gateway, 257 

Gigabit Ethernet, 259 

home area network (HANJ, 249 

header, 253 

hub, 257 

local area network fL*N),248 
mesh topology, 254 
metropolitan area network (MAN), 249 
network, 244 

network interface card (NIC), 256 

network server, 244 

network version, 245 

node, 250 

packet, 25^ 

paylced, 254 

pMMo-peer network, 251 
print server 246 
protocol, 261 
ring topology, 254 



rooter, 257 
server, 244 



star topology, 254 
switch, 257 
teleconference, 246 
terminator, 254 
token, 254 
Token Ring, 260 
topology, 253 
twisted-pair cable, 255 
videoconference, 246 



(VoIP), £47 
wide area network {WAH) r 245 
wireless networks, 256 
wireless NIC, 256 



Key Term Quiz : 

Complete each statement by writing one of the terms listed under Key Terms in each blank- 

1. A(n) .. Is a network of computers that serves users located relatively near each other. 

2. If you connect computers together to communicate and exchange information, the result is called a{n) 

3. The physical layout of wires and devices that connect the network"? nodes is called the network's 

4. In a bus topology network, a special deviced called a(n) is placed on each end of the cable. 

5 r A[n) is a thin strand of glass that transmits pulsating beams of light at speeds that approach 100 Gbps, 

6 r A(n) is the device that is added to a PC that allows it to connect to a LAN. 

"A A centralized computer that allows multiple remote users to share the »me printing device is referred to as 
a 

8. cables have two conductors: one is a single wire in the center and the other is a wire mesh shield that 

surrounds the first wire, 

9- Afn) is a popular device used to connect a LAN. It substantially reduces broadcast traffic, 

10. High-end peer-to-peer networks allow far This Lets users access the power of multiple computers to 

process programs such as 3-D illustration software. 
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Circle the word or phrase that best completes each sentence, 
1. Companies store data on a network server because it is _ 



a, easier lo track changes b, less convenient for the c. easier to download or d- moie difficult for useis 
made to important data user to access the data retrieve Large video to access programs 



2. In a , . network, all devices are connected to a device called a hub and communicate through it. 

a, bus b, star ■:. Mng d- mesh 

3. A solution that connects users' computers to a central network server that enable* them to share programs is 
called 

a. singli-user version b, PC license programs c. site Licerae program* a\ network version 

programs programs 

4. When software is stored and run from a centraliied location, the computer containing such 
software is called a(n} 

a, file server b, print server c. application server d, CD server 

5. A - . . is an agreed-upon formatter transmitting data between two devices. 

a L protopology b. protoplasm c. prototype d. protocol 

6. means any kind of multiway communication carried out in real time using telecom munitions or 



a. Videoconferencing b. Data-conferencing c. Teleconferencing d. Serial-conferencing 

7. A „ — is two or more LANs connected together, generally across a large geographical area, 
a. WAN b.SAfi UN d. HAM 

9- An extranet is Like' an intranet except that it allows company employee? access to corporate Web sites From 
the . 

a r employee's desktop PC b. supervisor's PC c. employee's fax/ d. Internet 

printer device 

9. A is a type of network usually found where students and school administrators have a need to share 

ITles across several buildings. 

a. wide area network b. metropolitan area c. campus area network ti. local area network 

tWAN) network (MAN) (CAN) (IAN) 

10. An arrangement where user accounts are ceniralijed on a server and PCs gain access to network resources hy 
accessing this server is called a 

a r dierit/server network b- peer-to-peer network c. server-to-serjer network d. client/client network 
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Review Questions 

In your own wqhK briefly answer the following questions, 

1, List four benefits that networks provide to their users. 

3, How can a network help a small business save money on printing? 

3. Name four types of media used to link networks. 

4. List four types of network topologies used in wire-based networks. 

5. Name three common LAN protocols. 

6. A network is a, set of technologies that can be used to connect computers together. What three general components 
are needed to set up a network? 

7. Wbat are packets and how do they work? 

a. What distinguishes a peer-io-peer network? 

9. Companies use their own Web sites to support operations. What is the distinction between an intranet and an 
extranet? 

10, Companies are attempting to save telephone communication costs by implementing this technology. What is the 
technology called? 

Lesson Labs :: 

Complete the following exercise as directed by your instructor (Note; This exercise assumes you are using Windows- XP or 
Windows ZQQQr If you have a different version of Windows, ask your instructor for specific directions,] 

1. Explore your network, 

a. On your Windows desktop, double-click the Hy Network Places icon. The Wy Network Places window opens. This 
window lets you access all the computers, folders, files, and devices on the network, 

b. Find the icon named Entire Network and double-dick it. What do you see? Because every network is unique, the 
contents of this window will vary from network to network, 

c. Following your instructor's directions, click icons and open new windows to explore your network. How many 
network resources can you access? 

d. When you finish exploring, dose all open windows. 
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Overview: The Local and Global Reach of Networks 

Networks were once used mainly by the military, universities, and large 
po-.vrmii.TiT .nvncil -. bttl t dsq CM tworks -pir -|-, o. ulv .md r,.-.ui iiirn 
the average home. Today, millions of small husinoso 1 1 j ^ c set up ton- 
uections to the Internet, enabling users ro browse the World Widr Weh 
and exchange; e-mail. 

Medium-sited and lar^c businesses typically use nclwwkx to euiinect 
tj-ictt lor the same reason] .is small btulnesses, but they ako may use a 
larRe-scale LAN or WAN ro connect departments ur divisions ili.it mjy 
be located in different buildings, regions, ot even continents. Many 
businesses use a direct connection to the Inremet to provide Internet ac- 
cess to rhcir users, 

Even a home computer user can be part of a truly global network. A 
connection to the Inremer makes your home computer one of the mil- 
lions of nodes on the i r asr Internet network. You can share files, collab- 
orate, communicate, and conference with people on the other side of 
the globe. This lessnn examines some of the most common ways nf 
transmitting data via networks and die Internet. 



Data 

Communications 




OBJECTIVES S; 

Expla in how com puter data 
travels over telephone lines. 
Explain a modem's function. 
>" Explain how a modem's 

transmission speed is measured. 

Differentiate four types of digital 

data connections. 

Describe how wireless networks 

function. 
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Data Communications with Standard 
Telephone Lines and Modems 

Data communications usually take place over media {such as tables or wireless 
links.) that arc specifically set up for the network, and thus are known as dedi- 
cated media. The alternative to using dedicated media is to use the telephone sys- 
tem — called rhe plain i>1d telephone system (POTS I — for tiara communications. 
This option is possible because the telephone system is realty >uil a giant network 
owned by the telephone companies. 

As. we know it, the telephone network is designed to carry the two-way trans- 
mission of electronic information, hut it is very different from a typical computer 
network. Remember, the telephone system was originally designed to carry voice 
messages* which are analog signals (see Figure 7R.ll. Telephone lines, however, 
can also he used to transmit digital data. By connecting a computer to the tele* 
phone line* you can send data to potentially anyone else En I he world who has a 
computer and phone service, and you do not need to set up a network to do it 
since you can use the world's largest network* the Internet. 

However, regular analog phone lines are nut very well suited fur carrying data. 
They transmit data at a much, much slower rate than a typical Erhemet net- 
work — so slowly, in fact, that standard phtmc lines arc simply impractical for 
many kinds of data trans missioOs. Also, computers and analog phone lines can- 
not work directly with one another; they require special hardware and software 
to ""translate 1 " data between the digital computer artd the analog phone line. As a 
result, telephone companies now offer digital lines along with special Connecting 
equipment specifically designed fur data communications. 

Modems 

Although digital telephone lines are gaining popularity, millions of homes and 
businesses still have only analog telephone lines. Attaching a computer to an ana- 
log telephone line requires a modem, so it is important to know something about 
how modems work and what to look for when you buy one. 

In standard telephone service, a telephone converts the sound of your voice 
into an clccrrtc signal that flows through the telephone wires. The telephone at the 
other end converts this electric signal back into sound so that the person you are 
talking to can hear your voice, Both the sound wave and the telephone signal arc 
analog signals, electrical waves that vary continuously with the volume and pitch 
of the speakers' voices. 

A computers "voice" 1 is digital; that is, it consists of on/off pulses representing 
Is and Oh. A device called a modem, (short for mo^lator-dWiodulatori is needed 
tu translate these digital signals into analog signals that can travel over standard 
telephone lines. In its modulation phase, the modem turns the computer's digital 
signals inrn analog signals, which are rhen rransmiited across the phone line. The 
reverse rakes place during lcs demodulation phase, as the modem receives analog 
signals from the phone line and converts them into digital signals for the com- 
puter Figure 7(1,2 shows how computers communicate through modems and a 
telephone connection. 

A modem's transmission speed (the rate at which it can send data) is measured 
in bits per second (bps) > Today's fastest modems for dial-up connections on stan- 
dard phone lines have a maximum theoretical transmission speed of 56,000 bits 
per second* or 56 kilobits per second (Kbps), and arc called 56K modems. The 
56K modem's speed is due to several factors, such as the modem's use of the V.90 
or oewer V.92 data communications standards. These standards allow modems to 
communicate more efficiently over analog phone lines. These modems seldom ac- 
tually achieve their highest potential transmission rale, however, because of bad 
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connections and noise in the telephone lints. Still, if you must use a standard 

phone line for data communications, a J6K modem will give ymi the fastest data 

transmission speeds available for PCs. 

Data moves through the line set quickly th.it even rhe smallest amimiit of static 
can introduce significant errnrs. Noise: you could nut hear it ytn\ were usiiiy [he 
telephone line fur a conversation can 
wreak havoc with computer data. As a re- 
sult, modems and communications soft- 
ware use error- correct ion protocols to 
recover from transmission errors. These 
protocols enable a modem to detect errors 
in the data it is receiving and to request 
that errur-riddcji data be resent from its 
source. 

An external mc-ukm ls a box that houses 

the modem's circuitry outside the computet 
(see Figure 7B.3), It connects to the computer 
using a serial, USB, or Fire Wire port, and 
then connects to the telephone system with a 
standard telephone jack. An internal modem 
is a circuit board that plugs into one of the 
computer's expansion slots (sec Figure 7b\4>, 
An internal modem saves desktop space but 
occupucs j it i:\pjnsiuti slot. Modems also 
come in the Form of a PC Card for use with 
laptop computers arid with newer models, are 
likely to be built into the laptop appearing as 
a port in one of the sides (see Figure 7B,5). 
Same use standard ickphnnc lines, bur others 
include a. cellular phone, which enables com- 
pletely wireless transmissions. 

Most modems used with personal comput- 
ers also can emulate a fax machine. Called 
mulleins these devices tan exchange 
faxes with any uthcr rav modem or fax ma- 
chine- With the proper software, users can 
eonverl incoming fax files intci files ih.H can 
be edited with a word processor— something 
that stand alone fax machines cannot do. 
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On the. rack d |li$ eternal irodpru ar 
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FIGURE 7B>5 
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modem comes eculjxittl wiih a p^uiar 
trit, so ttw user can log trflrj a network 
wtlxhfl tiwtja let^pum*: Hne, 



Network* 269 

Urheberrechtlich geschutztes M Serial 



» Pmdudn/lly Tip 

The Telecommuter's Checklist 



Today, many people ha*e the opportunity to work at borne 
or on the road with the help of computers, telecommunica- 
tions equipment, and the Internet, These workers are called 
te(ecflmmutera because they work at a remote location 
rather than their employer's office, 

Companies are supporting efforts to allow employees 
from time to time to work from home. Some employees who 
travel often atso are using home offices because it can be 
less expensive to equip a home worker than to pay for on- 
site office space. Employers also can reduce workplace- 
related hazards by minimizing the number of workers on 
site. Another benefit of telecommuting is that some work- 
ers are moTe productive in a home office where they can 
spend more time actually working on assignments and less 
time commuting. 

To be effective, telecommuters must hi just is well 
equipped as someone working in the company's offke head- 
quarters. The home offkes need to he jet up for creating 
end processing data, exchanging data with others, end 
communicating with colleagues and dienU. A typical 
telecommuter's equipment checklist might look like this: 

» A Reliable Computer* Because c-r the remoteness from 
the main office, telecommuters may need mare powerful 
computers, or at least more reliable equipment to com* 
plete the necessary tasks. Often the telecommuter needs 



to have important programs and data files stored on a 
local disk. This is heeause the off-site worker may not al- 
ways be able to access all programs and data files he or 
she needs by remotely logging into the company's net- 
work. In this case, the telecommuter needs to have im- 
portant programs and data files stared on a local disk. 

form additional tasks, such as remotely connecting to 
other systems, faxing, and printing to a local printer, the 
more power and storage space the computer system has, 
the better. 

Data Communications Media, Although most computers 
have a modem, dial-up connections are too slow and in- 
efficient for many business uses, For this reason, many 
employers equip telecommuters' PCs with a network card, 
enabling them to use a cable modem or DSL connection. 
Oftentimes with these high-speed connections, multiple 
PC connections may be made using switches or hubs, or 
a wireless access point. Telecommuters usually use the 
Internet to connect with the office's network or they 
may dial up over a phone line that attaches directly to 
the company's private network. It is critical that the In- 
ternet connection be fast enough to meet all access de- 
mands needed for proper productivity. 



i lk [r.un k 1 : is the prcKCii esfh^in^ing files foe t wren computers, either ihnmgh 
telcphcme lines t:r a network. If you use your computer to send □ file tn another 

person'* computer* you are sjliJ to 
be LIuliP.-iJinK [he file. If you Use 



SELF-CHECK 

Circre the word nr phrase lhat tiesl completes each statement 

1. The term mHtoirlsshorl t<f ■ 

a. mcdulatc/ b, netwerx interlace card c, mod^denrcaaJ 



2. If a modem detects a*i e^roJ in data il lias received from another computer, It can re- 
quest thai the ctala be 

a. deleted h. resent c. 

3, Most PC modems can emulate a 

a. scanner keyboard 



a fox mi 



i.-iiire 



your computer io copy j file from 
a remote computer, you are said ro 
ht ifmi-ulo.uljTiR the file. Fur 3 file 
to be rronsfcrred frnm one com- 
puter to jjiutlicr through □ pair of 
modern^ bxjth computers musr use 
the same file transfer protocol. The 
most common file transfer proto- 
cols lor modems are called Kermit* 
Xmodem, Vmr)dcm > /modem* and 
MNP. 
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» Fixing Alternatives* Rather than purchasing an ex pen- 
sive fax machine that taV« up space and ties up a phone 
line, many telecommuters use the mere affordable scanner 
instead. Using fax software, they can send and receive 
Faxes directly from their Ft. If they need to fax a docu- 
ment with a signature, they can scan the document first 
and then fax it. Multifunction "aU-ln-one" printer/copter/ 
scanner/fax machines are ideal for telecommuters. 

» Wireless Communications. With the use of access 
points offered by hotels and cafes, having a wireless HIC 
For a laptop can allow mobile users access to the com- 
pany's, private network via the Internet at any tim°. To- 
day, handheld devices offer the same type of access. A 
farther-reaching technology is the use of various cellular 
phone devices that allow Internet connections via the 
cell phone connection. 

» Service Accounts, Telecommuters are often responsible 
for setting up and maintaining their own accounts for 
communications and Internet services, especially when 
their home is in a different city than their employer's of- 
fice, A. conscientious employer mil reimburse the worker 
for reasonable expenses, but the employee may be ex- 
pected to seek out, set up, and maintain communication 
accounts and Internet services. 




the reft cf PCs and mrrniuncasons QBtjIpmBnt. minions of 
people haw found mat they can be more producrno working at homo tf 
a: |he company's office. 



Using Digital Data Connections 



As ynu learned earlier; standard telephone line* transmit analog signals in which 
sound i* transited into nrs ckvtri<:al current- Ay .1 rt^tih, ymi need a modern m 
translate data into n form That CI II lu- sent over telephone tints. Modems can 
sometimes transmit data sit rates as hiph sis 56 kilobits per second (56 klipsji. Still, 
when vim consider that most cable modems or DSL connections can transmit 
data at speeds, up tea and sometimes exceeding 1.5 Mhps, phone lines and modems 
seem like a poor alternative. 

Hie telephone companies recognized this problem several years ago and began 
the long process of converririR an analog system into a digital system. The massive 
data channels rhar COtlJlCCr major |£ eufira pineal regions are already digital cahle-s, 
hut the telephone lino running umki «»r akne moM tify ssreets are still .tnaloy. 
This combination of digital and analog lines makes for an extremely confusing 
systcm h especially when yrm arc transmitiinp dara rhrou&h a modem I sec Figure 
However, when the telephone companies complete the transition and digi^ 
tal linens nre installed ro every building, the data transmission svstcm will be a lor 
simpler. 
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The transformation from analog to digital lines will affect most users in three 
simple ways; 

» A different phone will be needed, A digital phone that translates voice into 

hits rather than an anahi-g signal is needed. 
» There will be no more need fot a modem r An adapter that simply reformats 

the data so that it can travel through the telephone lines is needed, 
» Data can he sent very quickly. 

Broadband Connections 

Several broadband technologies are being offered by the telecommunication 
industry today. 'Ilic term broadband is used to describe any data connection thai 
can transmit data faster than is possible through a standard dial-up connection 
using, a modem. Some of the better known are called integrated services digital 
network jlSDN), Tl, T3 T DSL, cable modems, and ATM. 

To get an understanding of the increments in bandwidth, ynu need tu know 
that a batic r.itc integrated services digital network {basic rate [SDN or BJlTf con- 
nection combines two f>4 Kbps data channels and one J 9 Kbps error-checking 
channel {see Figure 7B.7). In the United States, a primary rate ISDN [PR] J con- 
nection provides 24 channels ar 64 Kbps each for a total bandwidth Increase of 
1.544 Mbps. This, level of bandwidth is also known a? Fractional Tl service- It is 
also possible to purchase lines from telephone companies that offer even more 
kind width- For eynmplf. :i I '■< 3im- offers h 11 chanmH-i of fi4 Kbp<i each jplns 
control lines] for a total of 44,7,16 Mbps, The cost of this technology remains 
high, so many telecommunication companies offer services between the levels of 
BRf and PR I. 



DSL Technologies 

Another type of digital telephone service — called Jiiiit.il vuhncrilyLr line | DSL]— is 
very popular, especially wirh home users.. This is because DSL service is typically 
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FIGURE 7B,7 




Wth local dsjital telephone ties, de& 
oansfnisscns can remain In a digital 
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receiving computer 



less expensive than Tl services in terms of hardware, setup, and monthly costs. In 
fact, many local telephone companies offer only DSI. services in their markets, 
forgoing other broadband technologies altogether. 

Several types of DSl. r including the fo lit] wing, ay.u 1 .1 1 "Iv l:i thrtLTL'iir mar- 
kets, each offering different capabilities and rates ranging from 1 00 Khps to over 
30 Mbps: 

» Asymmetric j I DSL (ADSL I 

» Rate adaptive DSL (RADSLl 

» Hi E h-hit-ratcDSL(l{[)M.} 

» ISDN! DSLflDSL) 

» Symmetric DSL (SDSL) 

» Very-high- bit-rare DSL (VDSL) 

The actual performance you can achieve with DSL depends on the type, of DSL 
service you choose, the distance between rhc DSL modem and the telephone com- 
pany's switch, and many other factors. 

Cable Modem Connections 

Cable modem service l& a technology (hat enables home computer user* to con- 
nect to the Internet through their cable I V connexion with higher speeds than 
those offered hy dial-up connections {sec Figure 7R.StJ. However, c.i blc modems 
also are finding acceptance in small- to medium-si£ed husinest.es as an alternative 
to other technologies such as DSL, Cable modems usually achieve download 
speeds of about 27 Mbps but arc capable of speeds equal to Tl. These speeds are 
substantial increase over dial-up connections. The onlv limitations on speed are 
the number of uscts in the local neighborhood sharing the same connections. 

In a typical cable ncrwork, a facility called a "head end" serves as the primary 
point where the television signals enter the system through satellite and standard 
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FIGURE 7D,B 
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uver-thc-air broadcast mcaii-h. The head end is also where the dedicated Internet 
Connect inn ticcurs. Connecting c.ihle IV network to (lie Internet, From [he 
head end, the network branches out tis subscriber location* usm^ combinations oE 
I iber-optie and cupper table, typically tcrminatinj; at each, end-user location as 
cuax table. Because i trans mission must often traverse several miles from the 
head end in the end user, amplifiers are used to keep the signal strung. The greater 
the distance from the head end, the more amplifiers- are required, 

ATM 

DSL, table modems. T I, and T3 can all be used effectively to set up WANs as 
lune, as the networks are used primarily fur transfcrri n p the must commun types 
of data — files, e-mail messages, on J so on. However, these types of services arc 
nor always :-l I suited N>r tr.nismirrm^ ]m- vidru auj sound. As a tl-miIt, commu- 
nications enmpanies uffcr a service called ATM, which stands for asynchrnnuus 
iranster mode* 

ATM is ;J prr.mK.-ul designed hy the lelecomuuinications industry as a more ef- 
ficient way to send voice, video, and Computer data Over a single network It was 
originally Cunceivcd as a way Co reconcile the needs for these cl; I J c-j L'ci L kinds <>t 
dat;i (MJ [lie tclepliinle sV^em. l-ul [In 1 paupmk'iUs nf ATM LirjUie T i : also 
be implemented on computer LANs and WANs. In foci, ATM is a network pro- 
tocol. To install ATM, the purchase of special network adapter cards for every 
networked device and spec i id Either- level switches is required- 



i n E Wireless Networks 
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Most companies rely heavily on cabling. However, small awkward areas and 
older buildings make the use of wires very difficult. Also, .shfuntah rhb situation 
is changing wilh newer homes, most older houses are not wired with network ca- 
bling. Rather ihan removing walls and spending many hours pulling cahles nr 
paying an electrician to do is, house owners are opting for wireless networks. In 
addition, wireless technology allows connectivity mj that porta hie and handheld 
computers can move around while l*crng continuously connected to a network. 
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Wireless: 802.11 

Tin- wirvk-M standard rh.tr n becoming very popular MW^ ibe family of specifi- 
cations called 802. 1 1 or Wi-Fi. The 802. 1 1 h standard describes, specifications for 
wireless speeds up To 11 Mbps, which is * Link" fLisr.tr ihaii the slowest form of 
Ethernet (10 Mbps) bur much faster than the typical 1 .5Mbps high-end DSL con- 
nection. The K02.Hr standard describes specifications for wireless LANs rhar 
provide 20+ Mbps connection speeds. 



Wireless Access Point 

lb create a wireless LAN, a wireless access point is needed. In j wireless environ- 
menr K single or multiple PCs can connect through a single wireless access point 
(WAI'J. In larger wireless topologies, multiple wireless machines can roam 
through different access points and stay on the same network domain with the 
same level of security. If the network muse grow to handle more users, or expand 
Lis range, intension points can he added, 

The WAP connects to an Ethernet LAN 
like any other device and allows comput- 
ers with wireless NICs to function in the 
Ethernet LAN environment. In addition, 
some wireless access points come with 
built-in routers., firewalls, and twitches so 
that you do not have tu buy multiple 
hardware devices (see Figure 7B.H 

A very important limitation with wireless devices is distance. The distance a 
wireless access poini can reach depends on the antenna and tlic obstacles berween 
devices that weaken the signal. Depending on the quality nf the device, a typical 
antenna can reach between So and 1 50 mr-Trrs. 



Wireless Adapter 

A PC or laptop needs a wireless adaprer card (wireless NIC) that 
meets 602 J lb or 802. 1 lg standards to make contact with the WAP 
(see Figure 7B.I0), Many wireless NICs come with utility software 
that allows you to monitor signal strength and download speeds. 
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Careers in Networking 



7^ 



With the increased attention to national and corporate secu- 
rity in the United States, Michael French is well positioned 
for a long and successful career in computer networking, par- 
ticularly when ft conies to protecting those systems [mm 



As a senior secuiily consultant for ISM. French lias con- 
ducted arid managed projects far leading firms in the insur- 
ance, banking, investment, and educational industries. A 
typical workday wiU find him on the road at a client's loca- 
tion, working to improve security on company networks, 
SUN Solaris sewers, or PCs running Microsoft Windows. 

French is living proof that networking professionals have 
a wide range of career paths to choose from, Before joining 
IBM, for example, French ran his own consulting finn fo- 
cused on mobile computing and voice/data networks and 
previously served as vice president of e-commerce for Bank 
of America. 

A graduate of Brown University and Long Island Univer- 
sity, where he earned a Master of Science in management 
science, French is IBM certified in IT security, was awarded 
two patents for electrical designs, and was a co-inventor on 
four other patents. He typically works a 10-hour day. with 
much qF it spent assessing network Security for individual 
IBM clients, 

Keeping up to date on the Utest developments in trie 
networking space is French's biggest job cnallcnge, and one 



he overcomes by reading, studying, and attending trade 
conferences and seminars, "There's a constant need to up- 
grade your knowledge," says French. "The current ouEiword. 
For example, is Voice over IP and it's unleashing a Hood of 
new products and problems that we never knew we had," 

Most lewaiding a bunt the n networking field, says 
French, is that it's always interesting and never boring. The 
job also comes with a degree of autonomy, since many net- 
working professionals manage their own projects and are 
considered competent and capable of making decisions and 
attaining goals. He sees future prospects in networking as 
"exciting" co^snt predict any drop-ofr ri demand far 
good network ng professionals. "Ifs a fa st-g rowing and 
fast-changing field," he adds. 

Other careers relating to networking and data communi- 
cations include 

> Customer Service Support. Many entry-level jobs are 
coming from the customer support areas of software, op- 
erating systems, and telecommunication systems indus- 
tries. Tnis involves troubleshooting issues with customers 
over the phone or sometimes providing mobile on-site 
support. Customer support comes in various levels, Front- 
line support is usually called level 1. The support levels 
can go all the way back to the developers of the software 
or hardwire. Support at this level is usually very technical 
and the salaries are high. 



Z7G Chapter 7 



» Network Administrators, These individuals are responsi- 
ble for managing 3 company's network infrastructure. 
Some of the jobs in this field include designing and im- 
plementing networks, setting up and managing users' ac- 
counts, installing and updating network software and 
applications, and backing up the networL 

» Information Systems {IS) Managers* IS managers are 
responsible For managing a team of information profes- 
sionals, including network administrators, soFtwars de- 
velopers, project managers, and other staff* Jobs in the 
IS management field differ according to the needs of the 
company, 

» Data Communications Managers, These managers are 
responsible for setting up and maintaining Internet, in- 
tranet, and extranet sites. Often tbey are also responsi- 
ble For designing and establishing an organization's 
telecommuting initiative. 

The Bureau of Labor Statistics calls networking one oF 
the most rapidly growing fields in the computing industry. 
Median annual earnings of network and computer systems 
administrators were 351,230 in 2000, with the middle 5D 
percent earning between J4O.450 and 565, HO, 
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Review 



» Networks, and especially home users, ummonly transmit data across telephone 
lines. 

» Telephone companies are offering more digital Lines (which are better suited to data 
transmission). While homes and businesses are still served by analog telephone lines r 
the use of able modems and DSL is rapidly growing. 

To transfer digital data over analog telephone Lines, computers must use modems. 
When a computer sends data r its modem translates digital data into analog, signals 
ft* transmission over standard telephone Lines. At the receiving end, the cumputer's 
modem converts the analog signals back into digital data. 

» Modem transmission speeds are measured in bits per second (bps). Currently the pre- 
ferred standard for modems is 5£ Kpbs, 

» Unn^ digital connections, businesses and homes can transmit data many times 
faster than is possible over standard phone tines, 

» The most popular digital lines offered by telephone companies include Ti, T3, and 
DSL They offer taster data transfer rates and higher bandwidths than standard phone 
lii>^. 

5? Another type of digital service is called ATM, (asynchronous transfer mode). ATM is 
adapted for transmitting high-volume data files such as audio, video, and multime- 
dia files. 

» Many cable companies now offer Internet connections to homes and businesses 
through the same Lines that carry able television service. Cable modem service can 
be as fast as Ti and some types of DSL services. 

» Wireless technology follows a standard called 802,11, The two most popular stan- 
dards in use are BCi.llb and 802.11a. In addition toother requirements, each gov- 
erns the standards for wireless speeds. The SOZJlb standard describes specifications 
for speeds up to 11 Mps and S02,llg, for 20* Hbps connections. 

w To gain access to an Ethernet LAN wirelessly, you need a witless KIC and a wireless 
access point (WAP) need; to be added to the Ethernet LAN. 
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broadband, 272 
cable modem service, 273 



dedicated media, 268 

digital subscriber lire (DSL), 272 

download, 270 

error-correction pncrtocoL 269 
extension points; 275 
external modern* 269 
fa* modem, 269 
file transfer, 270 

integrated services digital network 
flSDNJ, 272 
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(POTS), 268 
Tl, 272 
T3, 272 
upload, 270 
Wi-Fi, 275 

wireless access point tWAP), 275 



Key Term Quiz 

Complete each statement by writing one of the terms listed under Key Terms in each b-lank. 

1. The process of copying a file from a remote computer onto your computer is called 

2. The process of sending a file to anolher user's computer over a network is called ■ , 

3. There are several different versions of, m service, each offering its own capabilities and rates. 

4. A modem's transmission speed is measured in . „ r 



5, A device that is added into an expansion slot that allows users to connect the PC to the telephone line is called 



video feeds. 



. service is a good choice for businesses that need to transmit very Urge files r such as live audio or 
_ describes any data connection that can transfer data faster than a standard dial-up 



H. tour telephone connects to an "old-rashionecT network, called the ► 

9, Modems and communications software use ™ — . . protocols to recover from transmission eriors> 

is another name to describe 6-02,11 technology. 
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Multiple Choice .: 

Circle the word or phrase that best completes each statement. 

1. You should consider when purchasing a modem. 

a. transmission speed b. error correction and c. fastest error correction d. bus speed of PC 



2. The abbreviation bps stands for 

a, bytes per leeond t), bite per second c, bandwidth per second d, baudrate per second 

3- A(n) enables a modem to determine whether data has been corrupted and to request that It be 

retransmitted, 

TCP protocol b. file transfer protocol c. Internet protocol d. enovpiotection 



4. service offers a total of 44.736 Hhps of bandwidth. 

a AT* b. Ti c. 12 d. T3 

5. In a cable neWk the is where the cable TV network connects to the Internet, 

a, head end b. switching station c. cable modem d. RJ45 jack 

6. ff you want to connect to a remote network or the Internet using a modem, you need to connect the modem to 
a{n} _, 

a. analog telephone line b, digital telephone tine C. teleconferencing line d, ATH line 

7 r The expression fibps stands for . . . 

a. ten thousand bits b, megabits per second C. gigabits per second d. mkrobits per second 

per second 

8. Tne basic rate ISDN service provides , . 

a, one 256 Kbps data b, two 64 Kbps data C. 13 communication d r two 13 communication 

channel and one 64 channels and one channels channels 

Kbps error-checking 1& Kbps enor-chettring 



_ is possible though a network or telephone lines. 



a. cellular data transfer b. Internet access and c, analog file updating d. digital signaling 
file transfer 

10. A modem converts the computer's digital data into analog signals in the phase of its operation. 

a. modularization b. modulification c, modulation d. modularitiution 
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Review 



Review Questions :: 

In your own words, briefly answer the following questions. 

1. Why are modem* required when two computer* need to exchange data over standard telephone lines? 

2. What factors should you consider when purchasing a modern? 

3. If digital telephone lines completely replace analog Lines, how will data communications be simplified? 

4. Hamethree different versions of DSL service, 

5. What is the difference between the e02,llb standard and the 402.1 lg standard? 

6. Why don't 56K modems usually achieve their highest potential data transmission rate? 

7. What an? two popular types of modem devices that can be attached to or installed in a PC? 

8. Hast modems used with PCs also can emulate this type of office machine. What is the machine and what is the 
device called? 

9. File transferring usually involves two types of processes: what are they? 

10. BHJ and basic rate ISDN have the same meaning. What do these acronyms mean and how are they the same? 
Lesson Labs :: 

Complete the following exercises as directed oy your instructor. 

1. determine if your PC has a modem and view its settings. Open the Control Panel window and then double-click the 
Modems icon [Phone and Modem Options icon if using Windows XP) to open the Modems Properties dialog box. If any 
modems. aTe listed, select them one at a time and click the Properties button. Review the properties for each modem. 
Be careful not to change any settings. Close all open windows and dialog boxes. 

2, HyperTerminal is a Windows utility that enables your computer to "call" another computer directly and exchange data 
over a telephone line. Choose Start | Programs | Accessories { Communications. | HyperVerminal. When MyperTerminal 
launches, open the Help rnenu and study the Help topics to team more about the program and its capabilities. When 
you are finished, close all open windows and dialog boxes. 
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Chapter Labs 

Complete ihc following exercises using a computer in your classroom, lab, or 
home, \Nnte: These exercises assume you arc using Windows XF or Windows 
2000 and that your computer is connected to a network. Jf not, ask your instruc- 
tor for assistance.) 

1, Learn more ahout networking in Windows. Windows provides many nzt- 
working-rdated options and services- To learn more about the networking ca* 
pihilmeftthat are built into your version of Windows, use the Help system to 
find information. Here's how: 

3 r Click the Start burton to open the Srart menu and then click Help (Help 
and Support it using Windows X?). Depending on which version of Win- 
dows you use, a different kind of Help window will appear. 

b. If ynu use Windows XT\ skip to step C, If you use Windows 2000, click the 
Shnw button on the Help window's toolbar to open the left-hand pane of 
the Help window. Click the Contents tab and then click the Networking 
link. The category expands, revealing more rhan a dozen Help topics deal- 
ing with networking. Click each topic in the extents tab and read the in- 
formation that appears in the right-hand pane of the Help window. 

C- If you use Windows XP T click the heading Network and the Web; then se- 
lect the Network options and begin the tour by clicking the Getting Started 



d. When you are i hushed, dose all open windows, and dialog boxes. 
Want to sec up a home network? If you have more than one computer ar 
home T you may wartT IO set up a home network so they Can aliare a printer, an 
Inrerner connection, or other kinds of resources, Creating a home nerwork is 
a lot easier and cheaper than you might think. The Internet is a good place to 
learn ahtfur all types of home network^ to shop for The hardware and soft- 
ware you need* and to get step- by-step instructions for building your own net- 
work. Visit the following sites to learn more, 

2Wire Support, httpJ/www.2wire.corri/?p=n72 

AbauLcom's Home Networking Tutorial. 

htlpL^compnLT^orldng.ahout.com/cs/bomenelworkuif/i' 

homenctguide.hctn 

Acliontec Home Computer Networking Info Center- 

h [tp://www.h[j3nciietbclp t com 

International Engineering Consortium On-Tjne Education; Home 

Networking http J/www.iec.org/on lirte/njmriils/honie_rieT 
Check out videoconferencing. Scleral affordable videoconferencing applica- 
tions are available, all of which enable you to join online vidcoconferences on 
a private network or the Internet. You can learn more about some of these 
products at these Weh silrS' 

iVisit. hrrp^www.ivisir.com 

0ear?hone. hrrpJ/wwwjelearphoiie.eom 

First Virtual Communications, http://www.fvc.com 

Microsoft Windows NctMccting. hnp^/www.nucrosofc.comAvindows/ 
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Discussion Questions 

As directed hy yuur instructor, discuss the following questions in class or in 
groups. 

1. Creare a list of ways in which companies can save money by senior, np a net- 
work. Look beyond issues such as printing and sharing programs. Can you 
imagine other ways to save money by using a. network? 

Z. How pr.iiJtK-.il da you I hint home networks really are? Do you see a pr,ictic.il 
use tor thrin, l*rsides playing games or sharing printers? In your opinion, will 
people really connect their PCs, home appliances, and nidi ties with a home 
network someday? Why or why inn? Share vout vie^s wiili lJil j^rouju arid he 
prepared ro supporr rhem. 

Research and Report 

Using your own choice or resources jsuch as rhe Interner. hook,^ magazine*, and 
newspaper articles), research and write .t short paper diverging out or' the fol- 
lowing topics: 

& The growth of telecommuting in American huHiuess. 
» The largest private LAN or WAN in the Untied States. 
Recent advances lii Hmall-Hivitch rechnuln^y. 

When you are finished, proofread and print your paper, and give it to your in- 
structor. 




Networks owe us mere, numces- and freedom in the 
workplace 1 , but they aiso can be misused. With this 
thought in mind, discuss the fallowing questions in 
class. 

I, Telecommuters enjoy working at home because it 
gives them more control over their schedules while 
removing the distractions that are part of the work' 
place. Realizing that they are no longer under the 
witch of a supervisor, however, some workers abuse 
their telecommuting privileges. What are the risks 
to business of allowing employees to telecormtiute? 



At what point is an employee abusing the freedom 
afforded by telecommuting? In your view, what 
kinds of activities or behaviors constitute such 
abuse! 

2- It is estimated that most occurrences of hacking 
are conducted by employees who pilfer data from 
their employers' networks and then sell or misuse 
that information. How far should companies go to 
prevent such abuse? What kinds of punishments are 
appropriate? 
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This chapter contains the following lessen*: 



The Internet's History 

■ L - Ihe IntPTtvet's Major Services. 

■ Understanding the Woild Wide Web 

Using Your Q^ser and the World Wide Web 
- Searching the Web 

Lesson SB: 



•> Using E-Mail 
- HOTe Features of th* Internet 
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Overview: What Is the Internet? 

Even if you have not had a. lot of experience with L-cimputers, it wouldn't 
be burprihin|i tit lium tJi.it veiu hj*c been on die Interna. 

hi i he past few years, millions, of people have gone online — and some 
of them pmhuhly thtmght they would never have a uw for a computer. 
Indeed, many Internet enthusiasts buy computers fust so they can go on- 
line, and for norther n-.tMin. 

But what is the Internet I Simply put, the Intern et Is a network of net- 
works — a global communicatiijns system thai links together thousands 
of individual networks. As a result, virtually any computer on any net- 
work can communicate with any other computer on any other network. 
These connections allow users tu exchange messages, to ouiuniuiiicatc 
in real time (seeing messages and responses immediately), to share data 
and programs, and to access limitless stores of Information. 

The Intel net has become so important that its use is consider cd ait es- 
sential pa tt of computer use. In other words, mastering the Interner is 
one of the first things you should do, if you want to get the most from 
your computing experience. In this lesson, you will get an overview of 
the Inrerner by reviewing its history, the basics of the World Wide Web, 
and browser use. 



The Internet 
and the World 
Wide Web 



OBJECTIVES :: 

List two reasons rot the Internet's 
creation. 

Identify si* major services you 

can access through the Internet, 
j Name three ways in which people 

ramrnoruy utf the Internet. 
• Use a Web browser to navigate 

the World Wide Web. 

Find content on the Web, using 
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The Internet's History 




No im induction I" the Internet is complete without .1 short teview of Lis history 
liven though today's Internet bears little resemblance to its forebear of 30- plus 
years ago, it still function* in basically the same way. 

The Beginning: A "Network of Networks" 

The seeds of the Internet were ptnntcd in 19fi u t when the Advanced Research 
Projects Agency (ARPA) of the U,5- Depart me at of Defense bcf>an connecting 
computers at different universities .in J defense contractors 
Isec figure SA. 1), The resulting network was called 
ARrANVT, The g^al i>1 this carlv project was to create a Large 
compi]ter network with multiple paths — in the form of tele- 
phone lines— that could survive a nuclear attack or a natural 
disaster such as jn earthquake. If one part of the network 
were destroyed, other parts of i he network would remain 
functional and data could continue to flow through the sur- 
viving lineji. 

ARPA had a second important reason for creating such a 
network. 'Ilia t is, it wuuld allow people in remote locations to 
share scarce confuting resources. EM y k-iiiH; pari of the net- 
work, these users could access faraway systems — such as gov- 
ernmental mainframes or universityuwncd supercomputers — and conduct 
research or communicate with other users. 

At first, ARPANET was basically a targe network nervmg only a handful nf 
users, but it expanded rapidly. Initially, the network included four primary host 
computers. A liost is like a network server, providing services ro other computers 
that connect to it. ARPANET* host computers (like Those on today's Internet) 
provided file transfer and eonimuoications services and gave connected systems 
access to die network's highspeed data lines. The system grew quickly and spread 
widely as the number of hosts grew [see figure 8A.2). 

The network jumped across the Atlantic to Europe in 1973, and it never 
stopped growing. In the mid-198u\ another federal agency, the National Science 
foundation iNSTl, joined the projed .ifrer the f>efeme l>ejUr[ioe1i[ Mopped fund- 
ing the network. NSH established five "superenmputing centers* that were avail - 
a Me to anyone who warned to use i hem for academic research purposes. 
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I he NSh' expected the supercomputers' user* to use 
ARPANET to obtain access, but the agency quickly discovered 
[[lh the existing network could not handle the Imd. In response, 
the NSF created a ntw, higher-capacity network, eal!cd NSI net, 
Ed complement i lie older, and by then overloaded, ARFANFT. 
The hnl; between A K PA NUT, N.SFnet, and other networks was 
called the Internets (The process at connecting separate networks 
is tilled internetworking A Collection tif "networked iu-t works 
ts described as being internetwork ed T which is where the Inter- 
net — a worldwide network ol networks — gets its name] 

XSl'in't riinltf Emernel ainncflitins widely .ivni table tttr acade- 
mic research, but the N5F did not permit users to conduct private 
business over the system. Therefore, several private tclccommuni- 
cations companies built (heir own network back hi )ne\ due used 
the sjimc set of networking prntncols as NS^net. Like a tree's 
mink or an animals spine, a network backbone is the central 
structure that connects other elements of the netwnrk f see Figure 
8A.J}, These private portions of the Internet were nor limited by NSFnets ^appro- 
priate use" restrictions, so it became possible to use the Internet to distribute busi- 
ness and commercial information. 

The original ARPANET was shut down in 1 991), and government funding for 
NSFnet was discontinued in 1935, but the commercial Internet backbone services 
replaced them. Ily the early 1930s, interest in the Internet began to expand dra- 
matically. The system that had been created as a tool for surviving a nuclear war 
found its way into businesses and homes. Now, advertisements fof movies are far 
n online than collaborations on physics research. 
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Today: Still Growing 

Today* the Internet connects thousands, of networks and hundreds of millions, of 
users around the world. Iris it huge, cooperative community with no central own- 
ership. This, laek ui uWnefiliip is art important feature of the Internet, because it 
means, that no single person or group controls- lhe network. All Iiuli^Ij [here are 
several organizations (such as 'The Internet Society and the World Wtde Web Con- 
sortium) that propose standards fur internet- related technologies and guidelines 
for its appropriate use, these organizations almost universally support the Inter- 
net's openness and lack of centralized control. 

As a result, the Internet is open to anyone who can access ir. If you can use a 
computer and if the computer is connected to the Internet, you are free not only 
ro use the resources posted by others, 
but to create resources of your own; 
that is, you can publish documents 
on the World Wide Web, exchangee- 
mail messages, and perform tnaity 
other tasks. 

This openness has attracted mil- 
lions of users to the Internet. Internet 
access was available to nearly one' 
half billion people worldwide m 
2001, The number ol actual users 
continues to climb dramatically, as 
shown in l-igure BA.4 r 
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Irtternel Users In the US, 2000-2006 (Tn millions) 
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The Internet's Major Services 
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FIGURE 3A.5 

The Injemets services differ in ih« 
Ihey kn* and iLnctHJi, but each one has 
a wmqjesel of uses ana its otto special 
appeal To oWorert users. 



The Internet acm as a carrier for several different services, each with its own dis- 
tinct f L-at Ltnes; and purposes isec Figure HA-.5I. The most commonly used Internet 
services ire 

» Tile World Wide Wefv 
? t-kvrrnnie mail 
v> News 

» File Transfer Protocol 
» Chat 

» Instant messaging 

» Online services 

» Pcer-to-pccr services 

To use any of these services, you need a computer that is connected to rhe Inter- 
net in some way. Most individual users connect rheir computer's modem 10 a tele- 
phone line (or use a high-speed connection such as DSL or a cable modem f and set 
up an accounr with an Internet serv ice provider (ISI*), a company rhat provide* 
local or regional access to the Internet backbone. Many other users connect to the 
Internet through a school or business network. To trse a specific service, you also 
need the right type of software. Some programs enable you ro use mu triple mterner 
services, so you do not necessarily need separate applications for each service. 

Understanding the World Wide Web 

The World wide Web (also known as the Web or WWW) was created in 1989 at 
the liuronean Particle Physics Laboratory in Geneva* Switzerland* as a method for 
in^-nrpur.iriiiL'. !i <<:>\ :n <'.i-^ i\y_iui \, and cmss-teferences into online documents. The 
Web's creators wanted to Create a simple way to access any document that was 
stored on a network.,, without having to search through indexes or directories of 
files and wiihout having to in.mioally copy dix'umcins fmm one Computer loan- 
other before viewing them. To do this, they established a way to "link" docu- 
ments that were stored in different locations on a single comparer, or on different 
computers on a network. 

If you imagine a collection of billions of documents, all stored in different 
places* but all linked together in some maimer,, you might itna^ioe tliem creating a 
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"web 1 " of interconnected information (see Figure £A.6|. If you extend that 

Collector! of JoCLLOleiUH 13 lid their I i Elk S [O (.HUT (fir- flUl'Tr gll>li \ 

have a "world-wide web" til information, llm concept is where the 
Web gets its name. 

Mm j- people believe that [he Web and the InTernet ire the 
SJiiic thing, but this is nut Correct, In fact, they are two differ- 
en! things. The Web is a service (a system fur accessing ilvcu- 
mcnts) that is supported by [he Internet (a gigantic network), 



Haw the Web Works 

Web documents can lie linked together because rhey are cre- 
ated in a format known as hypertext. Hypertext systems pro- 
vide an easy way to manage large collection* of data, which 
can include text files, pictures, sounds, movies, and more. In a 
hypertext system, when you view a document on your com 
outer's screen, you also can access all the data ib.it might I 
linked to it. So, it tin; document is a discussion of honey bees, ■■■ ■ 
mifrbt l>e able to click a hypertext Link and see a pboto of a beelii . c. :: 
a movie of Ikts gathering pollen from flowers, <see Figure SA.7). 

To support hypertext documents, the Web uses a special prorocol, called the 
hypertext transfer protocol, or J 1 1 i IV jYou will learn more about protocols in 
Chapter 7, "Net works." f A hypertext document is a specially encoded file that uses 
the hypertext markup Lueu ate, or H I MI., This Language allows a document's 
author to embed hypertext links— also called In pet links or just 1 i n k >s — in the doc- 
ument. HTTP acid hypertext links are the Foundations of the World Wide Wirb, 

As you read a hypertext document— mote commonly called a V\eii p ; aj-e — on 
screen, you can click a word or picture eocoded as a hypertext link and immedi- 
ately jump to another location within the same doeumetir or ro a different Web 
page (sec Figure 8A..8k The second page may be located on the same computer as 
the original page, or anywhere else on the Internet, Because you do not have to 
Icam separate commands and addresses to [ump to a new location, rhe World 
Wide Web organizes widely -bartered resources into a seamless whole. 

A collection of rel.Ued Web na^us is called ,L Wei* ■■ilv. Web sites arc housed on 
Web servers, Internet host computers that often store thousands of individual 
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pages. Copying a page on.ro a server is called publishing the page, bur rhe process 
also is called posting or uploading. 

WA - p.i^L'i uif used to distribute news, interactive educaltonal services, proj- 
ucr information, catalogs, highway traffic reports, and live audio and video, and 
other kinds ol information. Web pages permit readers to consult databases, order 
products, and information, and submit payment with a credit card or an account 
number. 

Web Browsers and HTML Tags 

fixator. _ 

For several years, the Web remained an interesting but nor particularly exciting 
t tool used by scientific researchers. But in I developers at the Karional Center 
For more *ifonn3lui oft Web for Supcrcoi npnt tne, A pp I it a ti urns 4 NCSA) created Mosaic, a point-and-elick Web 

:: - ,,,, : r r . - - browser. A Web browser (or browser) is a software application designed to find 

HHpi/Anmjnhtw.cwn/ hypertext documents on the Weh und rhen open the document* on the user's com- 

puter. A point^and -click browser provides a graphical user interface that cn.ihlcs 
I he user to click liy]*rrl inked lest and linages to jump toother documents ur i r iew 
other da fa. Several text-based Web browsers are also available and are used in 
nongraplitcal operating systems, such as certain versions of UNIX. Mosaic and 
Web browsers lhat evolved fiooi it I Live changed the way people use the Internet. 
Today, rhc most popular graphical Web browsers are Microsoft's Interner Kx- 
plorer {sec Figure 8A.9) and Netscape Navigator (see Figure 8 A, 10), 

Later in this chapter, you will learn about using a browser to navigate the Web 
and imd content, 
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URLs 

The hypertext transfer protocol uses Internet addresses in a special format, called 
a uniform resource locator, or URL. (The acronym k> usually pronounced by 
spelling its letters our, as in "URL") URIj. look like this: 

type Jh dd rcss/path 

In a URL, type spee ifies the type of server in whkh the file is located, jiWrfsj is 
the address, of the server, and path is the location within the file smicrure of (he 
server. The pith includes the I - t of folders where the desired file (the Web pipe LT- 
self or some other piece of data) is located. Consider the URL kit a (uge at the Li- 
brary of Congress Web site, which contains information about the Library's 
collection of permanent exhibits {sec Figure K A. ill. 
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Jta parts d1 a Typical URL. 



tive Ityperlext transfer 
prriori (HTTPI. 



/Tills site Is mm by a 
government agency— :hc. 
Library oi Congress (LfJC). 



r 



http://www.loc.gov/exhibits/treasures 



- ThK site is on the part of 
the toteriwt known as tre 
World Wide Web (WWW), 



To find specific Web pages 
afitKJl ongoing stfiibUs at Ihe 
Library ot Congress, your 
browser fellows the URL's pa 
to a lower nwrt •etfiiMts;' 
then to a subfoider named 



FIGURE M.12 

Tni& Is an ejtampJe ot a typical Wnb site. 
fhCLtstf can click one ol fte hyper Mnted 
tpjft irt$s or images id jump 10 a ttt^renJ 
location in tte same site, or toadfftrwit 

SI* 



URL The browser's address box displays 

the URL (if OH Current page. 
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This fcs the document that 






for mere htormatton on helper 
applications lor browsers, tlsll 
http;«Ywmv rnhhecom/ 
pete-nwtisn 



If you were leaking for .in I [T.VIL rfucumcnt (thai is+ a Web paejej named ~fix- 
hLbition Overview™ at this Web site, its URL would tank !ikc tbisi 

hrrp:// www. loc.gov/exhibi rs/treasures/rr6o\hrml 

Because URLi kid tu specific document* on a server's disk, they can be ex- 
tremely long; however every single document on the World Wide Web his its 
own unique URI. (see Figure 8AJ2]. 

Helper Applications and Multimedia Content 

As versatile is they are, Web browsers alone cannot display every type of content — 
especially multimedia content — now available on the Web. Many Web sites feature 
audio and video content, including full-motion animation and movies. These large 
hies require special applications in order to he played in rejil time across the Web, 
Because these applications, help the hrowscr by beinp "'plupged in" ait the ri pht mo- 
ment, they are called! helper application* or plug-in application*. 
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PJup-ins arc used to support several types of 
content* including \i running jui.3in and ».tiv,!iii- 
ine vifk-a. Jjrrcamirtp; technology works by send- 
ing [lie audio or video content in a continuous 
stream from the Web stn'rr to your browser. Tltc 
plug-in .ipplicatinn receives the firsr portion ni 
the stream and stores it temporarily in a buffer 
(an area in memory or on disk). After that por- 
tion of the stream has been buffered, it is played 
while the next portion of the stream is stored in 
the buffer {see Figure 8A.13), After the stream 
has been played, ir is deleted. The buffcr-and- 
play technique is an effective method for playing 
a large file quickly without waiting for the entire 
file to download— that is, to be transmitted in its 
entirety from the Web server to your computer. 

There is a tremendous variety of multimedia 
content jvalLblc oil the Web. For cxinipLi 
www.hu nch. coin U you can listen to 
CD-quality audio, watch musie 
vidcc3s s and much more. At Apple's 
QuickTime Web site (hrtp://www. 
appte.com/quickTiuiej, you can listen 
to high -quality streaming music or 
watch the latest movie trailers. 
Television channels such as CNN 
{http://www.cmi.com> and The 
Weather Channel (http:tfwww. 
weather.com) also deliver Their audio 
and video content over the Web, Us- 
ing a phig-in applkatXH) — such as 
Microsoft's Windows Media Player, 
Apple's QuickTime Player, or Real- 
Networks' KcaSOnc Player — you can 
play any of these sources on your 
computer (see Figure 8AJ4). 
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By streaming aucfo and wtw content to 
your rc n "chunki' mulSirwdia Web 
aies to you *a»ch pvhb anrt k^en \n 
kiigH fltaiiJy audio. 
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SELF CHECK 

Cirde Ihe correct answer lor each question. 

1. This early version of the Iniemelwas avaiiabte lor academic research, bus not lar 
busines use. 

b. ARPAnet n, NSFret a iNTRAnet 

2. The World Wide Web ts a service thai lets users, access documents, but the Internet 
islhis. 

a. a qigantic network b, a qigarilic compoter c. a Mantle daJahase 

3. \n a URL, ihe Is The location wilhn ih& file slnjctureor (he server where a de- 
sired: File can be found. 



b. address 



c. path 
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MIT (http;//classics.m it.edu ), Established institution;, and 
museums. Like the Louvre, are also increasingly providing 
multimedia access to their collections (http://www.lou- 
vre,fr). These large, institutional resources aren't in much 
danger of suddenly disappearing, either It now costs only 
pennies to store gargantuan amounts of data, and user de- 
mand for these Famous and "significant" media continues 
to grow. 

5o much for significant and historical resources. (As in the 
past what qualifies today as significant media continues to 
be Determined by the individuals— or institutions — Chat cre- 
ate and manage these resources,) But the Internet gathers i 
lot more than, just Shakespeare, Michelangelo, and the 
Smithsonian Institution. Million* of individual* have spent as 
many hours making Uieir own ctftetliorij diid irik'icib. avail- 
able. These aren't collections of "significant' or "traditional* 
documents: they 1 re personal expressions put forth for the joy 
of sharing interests with others. Still uthurs are profuse ioral 
sites, either created specifically to earn money or to promote 



products that are for sale. These on- 
line resources are more transient. In- 
dividuals stop paying for online space 
to host their creations; companies 
update their sites at least daily to 
showcase the latest products. Thus, 
bookmarks and indexed Web page 
links "break" and fail A wealth of in- 
formation seems in just as much dan- 
ger of disappearing now as it was 
before our online world evolved. 
In an attempt to prevent this from 
J happening, the Internet Archive 
wh- ,«~ (www.waybaclrnachine.org) was 
formed in 1996- Its purpose: to per- 
manently collect and make available 
everything on the World Wide Web r starting from its 1996 
inception* To date, the Internet Archive has saved over 10 
billion Web pages r using over 100 terabytes of storage, (ft 
terabyte is roughly 1,000 gigabytes.) Alt these pages have 
been catalogued and are searchable; many of them have 
been culled together into specific collections of Iheir own. 
such as a September 11, 2001, collection. You can go back 
and sec what was on the Web back in 199-B exactly as it 
was. Both personal and corporate sites are archived and 
search capabilities are impressive. The Internet Archive is a 
surprisingly unknown resource, but I've found it invaluable. 
The next time you use a search engine and think you've 
found the perfect resource— only to discover that it's no 
longer online— switch ever 1o IN Internet Archive and take 
a look. With so much effort being made to share and pre- 
serve .knowledge by means of the Internet, the Internet 
Archive's Wayback Machine satisfies a tremendous need: the 
Internet sharing and preserving itsetj. 



Using Your Browser and the World Wide Web 

'throujih^ui this, book, h'uu will llnd many hi rc-mct- related discussions, us well as 
exercises and review questions rhai require you to use the Wch. As you learned 
earlier, the Weh enables ti*ieffi. m vu-w spi.-ci.illy torn-iairc-d JncLtnuTiTH, en licit Wc-h 
papes, which can contain icxr, graphics, and muhi media objects such as video, 
audio, Of animation*. [Rewenilier tlnit .s cnllrcrimi nl related W<h pafich in called 
a Web site.) Web papes alsu cm display navigational rools to help you move 
around within a Web pape, from unv pj^e to another wrthm a 'vt'cb site-, or amoni; 
different sires. 



Nor 
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You can ipeeify a URL in, several ways, 
Hu1 three [Of [Jncjda art- must Commonly used; 

?> Type the URL in the browser'* Address 
box. 

» Click a hyperlink thai is linked in that 
URJL 

» Store the URL in your browser's Fa- 
vorites list, then select the URL from the 
list. (If you use Netscape Na.vig.itor, this 
list Is called bookmarks.! 

For example, suppose you want to visit the 
Web site of rhe National Football League 
fNFL). To do tills., you can tilick in the Ad- 
dre^s box, type htiptJ7www.nfl.conu and 
then press lvtul The hurtle page of the NFL 
Web site appears in the browser window (see 
Figure SAJ7h 

Using Hyperlinks 

A hyperlink h simply a part of the Web page 

that is linked to a URL. A hyperlink can appear as text, an image, or a naviga- 
tional tnol such as a button or an arrow. You can click a hyperlink and "jump" 
front your present location to the- URL specified by die hyperlink. My perl inked 
text usually looks different from normal text in a Web page: it is often underlined, 
hut can he formatted in any number of ways |see Figure. HAJR). When your 
mcm.se pointer touches by perl inked text, the hyperlink \ URL appears in ihe 
browser's status bar, and the pointer changes shape to resemble- a hand wath a 
pointing index finger. 

Many Weh pages also provide hyperlinked pictures or graphical buttons — 
. called navigation tooLs — that direct you to different pages, makine, it easier to find 
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usng hyperknked text w a Wab pags. 



Thn inciuH! pointer is lesl.iy \m 
hyper linked text. 



IF you click the nyperhnkod text, the browser will open Ihe page 
with iho UPL shown en the status bar 
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FIGURE a A. 21 



llic information you need (set- l-igure 8 A. 15^. Another common navigation tool is 
the itnage map, :i single image lfi.it provides multiple hyperlinks. You Can click on 
different parts ot the image map tin |urnp to ilittercnr pages. ^'Iil-ii your muust 
I'nintLT i*H:chis .l i:a\ ie,.U n>n k "I i?i incite map, it turns into a hand pouuer, and 
the hyperlink's t'Rl. appears in ymir browser^ £131115 hat 1 . 

Using the Browser's Navigation Tools 

Web browsers offer a variety «t ton Is It? help TOO move around the Web. These 
tools can save you tbe trouble of typing URLs or searching fnr links, .m J the) ab 
Jnw you to uuiekly g,o back to pages iliat you have already visited. 

The Hack and Forward h nitons return yon to recently viewed pajjes, similar to 
Mippinj; rhnwflh a magazine \>tv l-igiin- KA.2(l). The Hack button rrturns jcui lo 
the previously np-r.cil Web A r 1 ..- 1 nv.in: tku- Hack kuirnn. yon can click l-'nr- 

ward 1" nttivt forward again, rernrning to the last page you opened before you 
clicked the Back button. 

Most browsers allow you In "'bookmark " Web pages thai VCnl visit 
frequently, Instead ut typme, the pace'* URL, you simply select the 
page's title from your list of bookmarks. Depending on I he browser you 
use, your bookmarks may he stored in a list called Bookmarks, Fa- 
vorites, or something similar (sec Figure HA.21b Simply select a book- 
mark from that list, and tbe browser returns to that rune. 

When yem type URLs into the Address bar, your browser saves 
them, creating a histnry list tor the current session (see Figure SA.22l. 
Ynu can choose a UK I. frmn tliis list arid return tu a pr'eviuuidy opened 
page without having tn use the Hack button or any other rook 



Closing Your Browser 

To close your browser, open die File menu and choose Close- You also 
can close the browser by clicking the Close butttm on the title bar. It 
may be necessary to clnse yuur I ntenier connection, rno L 



Sctectng a booKroar* nan .'(-{crnut. 
EjrjJDrer'sFavcfUeslist 
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to niurntti that Web pag«. 



FIGURE BA.22 
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Getting Help with Your Browser 

Although mem browsers art easy ro use, you 
may nerd help at some point- Browsers pro- 
vide comprehensive I lelp systems, which tart 
answer many of your questions 3 hour 
browsing and rhe World Wide Web. 

Open the browsers Help menu, and then 
chouse Contents and Index, (Depending on 

your browser* this upturn may be called Con- 
tents T I lelp Contents* or something similar^ 

A Help window appears h listing all the 
topics for which help ur information is avail- 
able (see Figure EA.23}. Look through the 
tts-T of topics and choose rhe one that matches 
jour interest. When you are done, click the 
Clone button on 1 lie wind ow \> ink bar. 

To get help from your browser maker 1 ? 
Web site, open your browsers Help menu 

and look lor an option that leads you to the product's Web site. The revolting 
Web page will provide access to lists »f frequently asked quesnon.s> links ro In-Ep 
ropLcs T and methods for Retting in -depth technical suppnrr. 

Searching the Web 

ft is not always easy to find what yon want on I he Wcb r Thai is because there are 
tens nt millions of unique Weh siren, which, include bilhuns. (if unique pages! This 
section explains the baMO ur VC'ch sl-.iicIi mols .iiid rliL-ir uie. J Iihvltu:, there arc 
many more specitic search NmiU available |han can k j listed here. Tr> Search the 
Weh successfully, you should use this section as a starting point; then spend some 
lime ex peri rne miug wifh a variety of" search tools. 

The two most basic and common!} used Web-based search lools are 

r? Directories. A thru*: ton enables you to search for information by select inc. eai 
cgorics of subject matter. The directory separates subjects into general c.ue- 
gories [such as "Companies" Is which are broker! into increasing!} s]Hs ifi* 
subcategories (such as "companies — construction — contractors— builder* and 
designers")' After you seleci a category or snbeatcgory, rhe directory displays 
a list of Web sites that provide content related to that subject. The E.onkSui.irt 
directory at hrtp:// www. look smart .com is shown in hgnre HA. 14. 

» Search Engines. A search engine lets you search for information by typing 
one or more wurds. The engine then displays a list nil Web pages tIui contain 
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information related to your words. (This type of look-up is called a keyword 
search,} Any search engine lets you conduct a search based on a single word. 
Must also let you search for multiple words, such as "scanner AND printer, H 
Many search engines accept "plain linglish** phrases or questions as the basis 
for yimr search, such as "movies starring C]ary CJrant" «r "How do cells 
divide?" The Ckiogle search engine at hrrpjywww.griogle.com is shown in 
Figure J. 



Google has become one of the 
mosl popjiar search engines. 
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Note thar horh types, of search took are commonly called search engines. 
While this terminology is not technically correct, the differences between the rwo 
types are blurring; most Web-based search toots provide both directories and key- 
word search engines- in fact* if you look back at Figure 8/V24, you will see that 
Look Smart provides a tmx ior per rorminji keyword sea rcri L's as well as irs list or 
categories fur performuig directory-style searches. 
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RESULTS: shnwipg flttuti ithnio nf 3<S13 ((tt) 

Bufh Ink tet printer ink refill kit 24 hoy a«r 

store - FteHH voj... i .^.^ » 

For yotic hi Ji- f l»r»ri( nr " if 1no r n f ii r,;p.1- rPi h^rie 
Inkjet pouter Cartndae P*fiH ... 



. \r. I through the list and notice it it contains any du- 
plicate entries. How many of the suc^ested pj.ftCF actu- 
ally Seem irrelevant to your dearth Criteria? Duplicate 
J fid useless en [fits art; two significant problems users 
encounter when working with search engines. 



2, lf^-CarTr=dQe -:>t> - lr.t-i.j-: -,r\vui,y.i a-vj Ink Jet 



<b>MricpV ORH3IPWL HUNTER, OCTpjMt sicr*</b> tbo 
Arropt rn it. t.;i-ir.r - ipfinn rt (T]fla' and fr-irpiTih'* 
fhfnter Ink Jet CarUidges 

*^v.ivint»f£jrtrid^wc*ifJififl. , :o ii- I 



Searnti engines oornmon^ p-wJ.irp 
thousands leven. hundreds d Bwusandc? 
erf masrhsE. dtpontfng fln ynr search 
criteria, To nairw )w tsl gj results, you 
need to provide more specific KeyHflrtJj 



The preceding examples showed quotation marks <"") 
surrounding some k ey wt jrds . Many search engines require 
you to place quotation marks around multiple- word 
phrases. The marks tell the engine to treat the words as a 
phrase ■("* i nk jet printer™ ), rather than as individual words. 
fink, 1 " "jet," ^primer" U You tan use quotation marks to 
separate parts of a miiliipLc-pari keyword ("ink jet 
primer" "color"). Here,, [he marks tell the engine that the 
Word "^color* is separate from the phrase- "ink jet printer." 

FortUil 1 ! :_" I "i . must search engines provide other tools tr> 
help yon search more accurately and find Web pages tliat 
are more relevant ro your interests. These include Boolean 
operators and advanced search tools, which are discussed in the following 
sectirins. 

Using Boolean Operators in Your Searches 

Many— but not all — search engines .Kvept spivi.il words, called IukiIl-jii npera- 
Ji n 1 ., lo lucidity your search criteria. Boolean operators are named after Cicor^e 
Boole, a 19th cenrury British mathematician. 

Three basic Bnolcqn operators ;irc sometimes used in Web searches^ AND, OR, 
and NOT To use an operator, simply include it in the text box where you type 
your keywords. The lollowioi; l.ibl;- shows simple examples of keyword searches 
that include the operators,, and it explains how the operator afreets each search. 

A few search engines alio support a fourth operator, NEAR. This operator de- 
termined the proximity, ur closei'ieis of yotir specified keywords, f-'or example, 
you may specify "printer NEAR color/ with a close nest of 10 words. This telk 
(I it- M-aKb cjlejlle n> li'uk r* >■ \ ■ a jii -K ih.ll I Lit hi.de lolll terms, where the tcrnls arc 
no more than (.0 words apart. 
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A pood way to dclcimmc whether \ou 
need 10 u&c operators is to phrase your inter- 
est in the form of a sentence, ami then use trie 
important parts of the sentence as your key 
Words alon^ with tlie appropriate operators. 

A few (bur not all} search engines will lei 
you osc multiple operators and set the order 
in which they are used. Suppose, for example, 
that you want to want to find in format ion 
about cancer in dogs. You mi^hl set up your 
search criteria like this: 

(dog OR en nine I AND cancer 

This tells the engine to look for pages that in- 
elodc either "do^, 5 " "canines*" or both, and 
then to search those pages for ones that also 
include ""cancer/ 

A tew scare h engines accept symbols to 
represent operators. For example, you may be 
able to use a plus sign (+) to represent the 
AND operaior h and a minus sign (-) to repre- 
sent NOT. 

Many search engines use implied Honlean 
logic by default, meaning you may not need 
to include an operator in some searches. Fur 
example, if you type the following search 
criteria: 

dog canine 

some search engines will assume chat you w.mr to find pages that include either 
term (using the OR operator by default). Olhers will assume yoo want pages that 
include iKitb terms fusing the ASTD operator by default^ as was the case in your 

Lycos sea relies, 

When dealing with implied logic, remember that each search engine operates in 
a slightly different way. For example, in some engines, you should use quotation 
marks when searching for a phrase or when you want all words 10 lie included, 
as in 

"ink jet printer" 

Without the quotation marks, some engines will return pages that include the 
word "ink," others that include "jet," and others thai include "printd;" as well 
as pages thai include all rhree. 

The best way to determine how any search engine works is to study its Help- 
related pages (see Figure 3 A. 29). The Help section will tell you whethei or how 
you can use operators with I . ■ particular engine. 

Note, however, that all search engines do not support Boolean searches and 
multiple- word searches in the same way. Some engines will noi even accept 
Boolean operators. In these cases, .1 better approach is to use the engine's ad- 
vanced search tools, which arc explored next. 

Using Advanced Search Options 

To overcome the problems of duplicate ami irrelevaol results, many search en- 
gines provide a set of advanced search options, sometimes called advanced tools. 



Operator Search Criteria 

AND printer AND color 



printer OR color 



printer NOT color 



Effect 

The search engine looks only for 
pages that include both terms and 
Ignores pages thai include only 
one of them. 

The search engine looks for pages 
that include either or both of the 

terms* 

The search engine looks lor pages 
that include the term printer, but 
do not else include the term color, 
The engine ignores any pages that 
include both terms. 



Interest 

I need information About cancer 



I need information about dogs, which are 
sometimes called canines. 



I need information about acoustic guitars, 
but not electric guitars. 



Search 

cancer AND children 
dog OR canine 
guitar NOT electric 



Presenting the Internet 303 



Product yjly Tip 

Evaluating the Reliability of Search Results and Web Sites 



Once you master the science of searching the Wet, you need 
to determine whether the information you find is accurate 
and. useable. This may sound strange, out remember: the 
Web is not like a magazine that is published by a single 
group that takes responsibility for its accuracy and honesty. 

By contrast anyone can publish documents on the Weo r 
and millions oF people do r While many Web publishers work 
hard to post accurate, authoritative information, many oth- 
ers do not. In fact, lots oF people use the Internet as a way 

to distribute misinformation or try to mislead others. 

The Web is also rife with plagiarism r which is the act of 
copying someone else's, work and using it as your own. This 
practice enables unscrupulous Webmasters to appear author- 
itative on a subject when they really know Little about it. 

These are important points when you are tonducting se- 
rious research online— whether you are looking for movie 
reviews, shopping for a computer, or gathering data For a 
term paper. Relying on the wrong information source can 
lead to mistakes, or even land you in ttouble. 



How do you evaluate a Web site to make sure that the in- 
formation it offers is accurate, honest, and useful? Here are 
some tips: 

>? Try to identify the author of the information, and re- 
member that the writer may not be the same person as 
the Web site's owner ot manager. Check the site for in- 
formation about the author and: see if ft is possible to 
contact that person directly, if you cannot find out any- 
thing about the author, then there is a chance that the 
site's material is not original or the author wishes to re- 
main anonymous, 

» took for copyright information on the site. If someone 
has gone to the trouble of researching, writing, and pub- 
lishing information on a serious topic, then that person 
will probably tiy to protect it by posting a copyright no- 
tice. If the site is posting material authored by someone 
else, then there should be a notice stating that the ma- 
terial has been used with permission from the original 



The Help ir+s at me Google starch 
flr^re^ttJhia^sactirriri'iwfesa 

tissic DvervHW of Google and Imw It 
oonucrs srarcras Ycm also can rid 
mfprmatjen Awt GooflJc'* support lor 
Rwtean ppisratnrs. tja£c and ajtonced 
search tEclmtiuES. and mora Tlia hte'p 
section is me best place Id start Minn 
woftog w1h a search engine 1c* rnu <1rsl 




It is unpurTam to renumber thai each engine*!; advanced tuol Set is aomcwha t dif- 
ferelU from llle tuol set of ariutlier, hut tbev all have the ta me goal of hclpErt|; you 
refine your search criteria to get the best results. 

In some engines, advanced search options include support fur phraic-baacd 
searching nr T!o£ik\in optTArors., as already discussed. In other engines, an ad- 
viirned search provides you with tnistnmized tools,. At Yahool, fnr example, if you 
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m& met* to biGioJ to prritt accurate imroRNtbn. 



author or publisher. If you cannot find such a notice, 
then the kite's owner or writer may not hold a copyright 
and my have failed to acknowledge the materials 
source, Tn other words, it *nay have been plagiarized. 
» Look for signs of bids in the information. Authoritative 
information is normally written in an objective, unbiased 
manner, but this is not necessarily the case. Still, if you 



find a document that reflects an obvious bias, then it 
probably is not trustworthy, Hk yourself if the author 
seems to be promoting a certain viewpoint, theory, prac- 
tice, or product over others. If so, look at the material 
skept fca% 

>> Make sure the material is current. Credible Web designers 
place a date on each page of their site, noting when it 
was Last updated. Authoritative articles are often dated. 
Otherwise, look for signs that the information is old or 
outdated by reading it closely. If the page contains non- 
working hyperlinks., the publisher has probably neglected 
it, and this may indicate that the information has been 
lying around for some time. 



select [lie Advanced link, you can work in a special form to structure your [catch 
criteria (see Figure 8A.3U). The form lets you use multiple words and phrases and 
specify whether any or all of the terms should he included io or omitted from ihe 
results. The form also provides took that ler you filter adult -oriented content 
[such as pornographic \Vtli iUL-i) Irom your results and search lor information in 
a different language or from a given country, 
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FIGURE &A,30 
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While sume adva need toul mil*, alluw you to use buolean operalurs isi their 
search forms, sume do not. This is because, some advanced search forms are based 
on boolean Ju^k and arc designed In help you create complex Boolean* based 

searches vriihout deciding which operarafs to use or where rr> use them. 
Using a Metasearch Engine 

In addition to the look described in ihc pttxcdinft sections, anuthcr type of Web- 
based search engine is also popular. These sites, called metasearch engines, use 
imilnplc search engines sirmilraneously rn lonk tip shes thar march your key* 
words, phrase, or question. 

^samples of mctasearcb engines include Mamma (http://www,mamma,com) 
and Dngpilc [hrtp:/Avww.d£igpile.cnrn), as shown in 1'igurc BA.3K Metasearch 
engines are helpful ii yon arc ngt certain which keywords to use or if you want to 
get a very long list of Web sites that meet your search criteria. 

Sponsored versus N on sport so red Links 

A grnwing number ot Wch search engines allow Web sites to pay for preferential 
listings. In other wonts, a Web kite's owner tilt) p.iy a search engine in place the 
site at the tup of the List of search results. These purchased listings are called spon- 
sored links, and they have become the subject of some controversy. 

Suppose, lor example, that yon need in forma (inn about a specific liind of 
printer^ su yuu use a search engine and conduct a search oti the term "printer." 1 
The search engine displays a list ol Web sites that match the term, but you nntice 
that I he first do/cn sites rn the list are all retailers — nut printer manufacturers,, re- 
vicwers + ur technical experts. In this case, it's a goud bet that some or all of these 
retailers paid the search engine to place their sites at the top of the list. 



FIGURE SA.31 



Me'jiijai Lh engines, such as Dogplk;. 
use rmilaple g Batch engines at onn tine 
td qm>. yon hxIuusIidl' results. 
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Sponsored links have become controversial because they are nut always most 
relevant to the Users needs. Instead, they are a way fur search engines Ccs uenenHe 
revenues. Some search ertgmcs display sponsored links in a special way — putting 
them in boxes, or separate lists — SO users can identify them. 

Shnuld ynU avoid sponsored links? |Vm, especially it they are ne|ev,1nt and help' 
ful to you. Be aware s however, that some sea rich engine results mny be span -id red ; 
take care to look through search resides carefully ta find the sites that are mast 
useful, If your favorite search engine docs not highlight sponsored links in some 
way, ennsider using an engine that docs, 

Using Site-Specific Search Tools 

Many high- volume Web sires feature built-in search took of rheir own, enabling 
you to look for information on the Web sire you are currenrly visiting. Sites such 
as Microsoft Corporation ihtip^wwwjn krosuft.com ) + CNN (bttpJVwww. 
cnn.com}, Netscape Communications (httpi/hvuAV. netscape .com ^ and many 
others feature such tools. 

Suppose,, for example, ion are visiting the Micrnsufl Web site am* w.mi lis Had 
information about Flight Simulator, which is a popular Microsoft game. Instead 
of jumping from one page to another booking for infurmation, you can click in the 
Search box, type the words Flight Simulator, and click the Co button. The site's 
search engine displays a List of pages on the Microsoft site that are related to 
Flight Simulator. 

Some site-specific search tools also let you search outside that part tail at mlc. 
At ZDNet's site (http://www.7.dnet.com), for example, yon can type one or more 
keywords in the Search box and Tlitr, di-ciJt ^ he: \t % ow want to search only die 
ZDNcr site or the entire Web foi related information before clicking the Search 
button isee Figure HAM). 




J FIGURE 3A.32 
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» The Internet was treated for the U.S. Department oF Detente as a tool for commu- 
nications. Today the Internet is a global network or interconnected networks. 

» The Internet carries messages, documents, programs, and data files that contain 
every Imaginable kind of Information for businesses, educational institutions, gov- 
ernment agencies, and individuals. 

» One oF the services available through the Internet is the World Wide Web {or Web), 
To access the Web, you need an Internet connection and a Web browser. 

>j Navigating the Web means moving from one Web page or Web site to another 

?? Web pages can contain navigational tools, in the form of hyperlinks, which help the 
user move from page to page, 

u Host Web browsers allow the user to navigate the Web in various ways by using 
toolbar buttons, hypeiirnks, bookmarVs, and a history Ust, 

» Web browsers, Like other application programs, feature online Help systems* 

» To search For content on the Web, you can use a directory, a search engine, or a 
metasearch engine, 

?> A directory is a categorized list of links. Users can find the information they need 
by selecting categories and subcategories of topics, 

» A search engine lets users search for content by using keywords. The engine lists 
any Web sites it finds that match the keywords. 

» Users can refine their Web searches by using tools such as Boolean operators or ad- 
vanced search tools. 

» Metasearch engines use multiple search engines simultaneously to look up sites 
that match your keywords, phrase, or question. 



Key Terms 3: 



ARPAKET, 2&G 
backbone, 287 



hypertext transfer protocol (HTTP), 2B9 sponsored link, 306 

Internet 285 start page, Z96 

Internet service provider (ISP), ZflB streaming audio, 293 

Internetworking, 267 streaming video, 293 

keyword. 300 uniform resource \tKM<rt (URL), 291 

link r 2B9 Web browser, 390 

metasearch engine, 306 Web page, 289 

HSFnet, 2B7 Web site, 2B9 

plug™ application, 292 World Wide Web [Web, WWW), MB 

publish, 290 

search engine, 299 

spawn, 294 



boolean operator, 302 



browser, 2gO 
directory, 299 



helper application, 292 



host, 2fl6 



hyperlink, 2S9 
hypertext, 239 



hypertext Link, 2S9 
hypertext markup language 



(HTML), ZZ9 
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Circle the word or phrase that best completes each statement, 

1. Construction of the network now known as the Internet began in 
a. 1949 fc>, 1959 0, 1969 

2, The Internet is open to 



t*. govei 



3. A collection of related Web pages is talleda_ 
b+ Web book b* Web site 

4. Every Web page has a unique a 



Ci Web directory 



c HTTP 

5. When you us* a search engine, you specify one nr more 

a* keyword* b h Web pages c. site* 

6. The Internet acts as a(n) for services such as the World Wide V 



khost 



s HTTP, the Web 



b. hypertext 

6. The first ptrint-and-dick. Web browser was named , 



C, carrier 
icuments. 



a. Mosaic b. Moselle c. Moseying 

0. After streaming content is played in your browser, it is 

a. returned b. saved rx copied 

10. Before you launch your browser and view a Web page, you may need to 

a, get permission connect to the c call your ISP 



d. anyone who can 
access it 



dr Web engine 

d> map 

d, URLs 
nail. 

d. server 

d. overlapping 

d. Mostly 

d> deleted 

d r launch a helper 
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LESSON // 



E-Mail and 
Other Internet 
Services 



OBJECTIVES :: 

Explain how e-mail technologies 
allow u«fs to exchange 
messages. 

Describe the parts of a typical 
e-maU address. 
' Explain how Internet newsgroups 
function. 

Describe the process oF 
transferring a file via FTP. 
Differentiate between Internet 
relay chat and instant messaging. 
Identify two ways in which 
Internet- based peer-to-peer 
services are used. 



Overview: Communicating through the Internet 

With in lir.iplii^hTiL-li [i.ikies aiid streaming multimedia content, lilt 
World Wide Web belies the Internet's original purpme — to serve as a 
means of communiLatiun. As yuu have already sccn h millions of people 
use the Internet to Exchange e-mail. Ill fact* e-mail is fltJW a more com- 
mon means of communication than telephone calls., 

The Iritfrciet's other servkcs h though lesser known and used, provide 
users with other unique and interesting ways to communicate. While 
e-mail and news enable people to exchange "delayed" messages, ser- 
vices such as chat and instant messaging albw users to send and 
respond to message in real time, Other services, such as FTP and peer- 
ro-peer systems, are used mainly for exchanging different types of files 
through the Internet— a practice that is now an essential part of elec- 
tronic communications. 

This lesson introduces you ro each of these important Internet" based 
services. You will learn how each one is used and the types of software 
you will need to communicate or send information through them. 




Using E-Mail 



The only Internet service that is more frequently used than the Vt'e-b is el 
mail. EkctKHtk mad, or e-mail, is a system for exchanging messages through a 
computer network. People most commonh/ use C-mail to send and receive text 
messages, but depending tin the software you USC, you may be abk to exchange 
audio or video messages with someone else. 

E-mail was Erne of the first uses o| the Intemer, and quickly became a popular 
feature because ir lets users exchange messages from anywhere in the world, Fur- 
ther, e-mail is less expensive than using the telephone because there is no charge 
for using it* beyond the regular fees you pay your ISP, E-mail is also a faster way 
to communicate than postal mail because e-mail messages typically reach their 
destination in seconds rather than days. 

K-mail sen-ices are very easy to access, and this is another reason for e-mails 
popularity. You can manage e-mail through a typical ISP account and a desk 
top computet; or use a Web-based e-mail 'service, which lets you check your 
messages wherever you have Web access. Many cellular telephones and pagers 
provide e-mail features, too (sec Figure SB J), Some e-mail systems cm even 
interact with any telephone and actually "'read" your messages to you. 

Another advantage of c-maii is rhc ability ro attach daTa files and program 
files to messages. For example, you can send a message to a friend and attach 
a digital photograph or some other file to the message. The recipient then can 
open and use the document on his or her computer. 

E-mail, however, is not a real-time communications system. This means 
lhat once you send a message to someone, you must wait until he or she 
reads it and sends you a tepb/- This delay, however, doesn't Stop people from 
exchanging hillions of messages each year, 
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Understanding F-MaU 

The most common way to create, send, and receive e-mail is by using an 
e-mail program (also called an c-inai| client)' and an Internet connection 
through an ISP or LAN. Popular Interne! e-mail programs include Fudora, Mi- M 
crosoft Outlook, Microsoft Outlook Impress, Netscape Messenger, and others. 

(There are many Web -based e-mail services that allow you to send and receive 
e-mail by using your Web bruwser. Those services will k- discussed laier in this 
lesson.) 

E-Mail Addresses 

If you have an account with an ISP or if you arc a user on a corpora re or school 
LAN, then yon can establish an e-mail address This unique address enables orher 
users to send messages to you and enables you ro send messages to others. 

You can set up an e-mail account by creating a unique user name for yourself, 
which identifies your postal mailbox on rhe Internet, If your name is John Smith, 
for example, your user name might he ""jsmith" or 4, john_smith." In an 
e-mail address, the user name usually appears before the ISP host computer's 
name. The user name and the host computer's name ate separated by iheftf sym- 
bol (commonly called the "at" symbol). So, if your ISP is America Online (AOL), 
your e-maif address might look like this: 

Ismithfe'aoLcom 

You read this address an "J Smith at a-o-l dot corn." Figure SR.; shows an 
e-mail address being used in a message. 
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When you send an email message, the message is stored on a server until the 
recipient can retrieve it. This rype of server is called a mail server. Many mail 
servers use the post office protocol (PQPJ and are called POP server*, Nearly all 
ISPs and corporate networks maintain one or more mail servers for storing and 
forwarding e-mail messages. 

Listserv Systems 

The most common use for e-mail is when one person sends a message to someone 
else, or to a small group. However, e-mail systems can be used to distribute mes- 
sages to thousands of people at the same time. These electronic, jutomated mailing 
lists are commonly used to distribute electron it newsletters or bulletin board-^tyte 
messages to a group- For example, you might join a mailing list for people who arc 
interested in antiques or a particular type of music and receive the group's bulletin 
with yciur regular e-mail r Members can contribute message* to the group T too, 

One type of mailing list is the automated list scire r, or listserv. Listserv systems 
allow users on the list to post their own rncssaj^c-s, so the result is an onguins; dis- 
cussion that the entire group can see and join. Hundreds of mailing-list discus- 
sions are in progress all the time, on a huge variety of topics. 

Using an E-Mail Program 

Standard e-mail programs are free and easy to use. If you have purchased a com- 
puter in the last few years, it ptobably came with an e-mail program already in- 
stalled Microsoft Outlonlc Express is Commonly infilled on Windows-based 
computers. 

The following sections briefly show you how to create and send an e-mail mes- 
sage using Outlook Express running under Windows XP, If you use a different 
e-mail program or operating system, the- steps will be similar, bat your screen will 
liKik Jitfcrent and the tools may have different names. 

Creating a Message 

To create a new e-mail message in Outlnok Express, follow these steps: 

t. Launch the program by choosing Start I All Programs I Outlook Express. 

2. When the Outlook Express window appears,, click the Create Mail button. A 
new window appears,, where you can compose the message (see Figure SB,J) r 

3. Click in the To: box and type the recipients e-mail address. You can specify 
more than one recipient, jlf the recipients" addresses are already stored in the 
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In a society almost as dependent on e-mail as the U.S, 
Postal Service, Junk e-mail— better known as "spam"— has 
become more than a mere annoyance- For Internet- 
connected individuals, it's an increasingly time-consuming 
and offensive aggravation. In the business world, it's a 
growing crisis, draining resources and bandwidth and laying 
networks vulnerable to numerous security hai^rds. 

In the last several years, unsolicited e-mail has quadru- 
pled. Today, spam makes up an estimated £0 percent of cor- 
porate e-mail traffic, and the Aberdeen Group predicts spam 
will soon double, accounting for up to £Q percent of all cor- 
porate e-mail. 

For personal users, the forecast is even grimmer: More 
than half of all e-mail traffic is new junk, say Experts, up 
from only fi percent just two yeaxs ago, Thafs 15 billion 
spam messages crisscrossing the Internet daily, or Z5 spam 
e-mails a day for every person online in the world. Even 
worse, spam could make up the majority of message traffic 



Stomping Out Spam 



on the Internet by the end of 2002, according to data from 
the three largest e-mail, service providers. 

Among the many problems caused by unsolicited e-mail 
spam consumes significant time and resources. For example, 
in one year alone, unwanted commercial e-mail cost US. 
corporations almost 110 biDJon . Loss was measured in terms 
of lost worker productivity (workers waste an average of 4,5 
seconds on each spam message); use of technical support 
time; and consumption of bandwidth and other tech re- 
sources used to fight spam. 

E-mail is the LifebLood of the Internet— hands down if t 
the most popular application. But thanks to spam, many are 
losing faith in this modem-day marvel. Because of spam, 
about three-fourths of e-maiL users now avoid giving out 
their e-mail addresses, more than half say they trust it less, 
and one in four uses it Less, according to a recent study by 
the Pew Internet and American Life Project. Some are even 
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turning to more traditional forms of 
telephone and U.S. Postal Service. 

So, what will it taVe to stem the tide? Marry f D -k ou Ing 
bucks for software blocking and filtering toali. internet ser- 
vice providers spend hundreds of millions of dolbrs to im- 
prove their spam -blocking technology. Others are taking 
spammers to. cour:, sd farwth limited saccess. 



The FerWal Trade Commission (FCC) has repeatedly 
warned that it will go after spammers in court, hut the com- 
missi D-i's threats hart? yet to Jjb manifested in legal action 
(although trip fTC do« file complaints aqainst spammers 
who run ^cairii fiucFi as pyrarviict schemes and chain letters 
soliciting mnnuy}. 

Sditis feel oi:ty compjehenske federal Legislation can ef- 
fectively combat spam. In 2003, the U.5. Hojse of Repre- 
svnt.ilrjei eavu fi:ia\ approval U tht first fotferal anti-spam 
Isolation, dut/iyrijing the creation of" a Do Hot Span reg- 
istry and irrcosing tough penalties for fraudulent e-mail. 

Vet. most Internet weperts atjree. Spam will nsobabl/ 
never oe entirely eTidkated. Ultin,tle r .> F a corners 
proach that coordinates legal and hign-tech rE 5 pr>n 5 es ii 
likely to provide the best cefeivse against the unreteming 
flnocio 1 junk e-mail. 



Using Web-Based E-Mait Services 



You don T t need to have ; 
sages. You can easily mar 



stand-alone e-mail program to srud and receive mes^ 
age e-mail by using one c>F the many Web-based e-mail 
services. These services offer several advantages over standard e-mail programs: 

» Cost. Web-hascd e-mail services such as Hotmail and Mail-coin offer free 

e-mail accounts, although storage space can be limited. 
» Ease of Use. Web-based e-mail services offer rhe same tools as standard 

e-mail programs, all within the familiar confines of your browser, so they 

are easy to use (see Figure 8B..5J. 
y >- Accessibility- You can access a Web-based e*mail account from any computer 

that has Web access. You do not need to log into ynur ISP's account, which 

may be impossible if you are traveling. 

More Features of the Internet 

iVcause rrnf Fnirrmet is a gigantic network, it can support many differv nt types of 
service* |-ju!iLd*.-s the web and c-mait- In fact* some Internet services have hcen 
.lvjihihlf for decades and are still widely used. 

Mews 

In addition to the messages distributed lo mailing lists by e-jnaih [be Internet also 
MjpporK ;i form af public bull el ill IkW called news. There are tells of Thousands 
fit Jt-tivf Internet n cvi^^rou p', eauh devoted to discussion of a particular topic. 
Main- of the most widely distributed ueivs^ruups arc part uJ a system tilled 
tKenet, 1m: nrbers ati- targeted to a particular region or to users connected to a 
ipetitLc network or irist i rutiorit such as a university or a larpe corporation. 
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ft ii nor always necessary to use an FT? client to 
download files from an FTP site. Web browsers also 
support FTP. In fact, if you visit a Web site such as 
Microsoft (Is np-Jt www.niicrosioFt.eoni) or Macromedia 
Lhnpi/hvww.maerocoetiia. com), yon can download pro- 
grams and data files directly onto your computer 
through your Web browser. This type of file transfer 
usually is an FTP operation and is available through 
many different Web sires. 

FTP site-, provide access to many different lypes of 
files. You can find information []f all kinds, from weather 
maps to magazine articles* housed on these systems. 
Computer hardware and software companies freuueiitly 
ho-vr their own KIT sites, where you Can Copy program 
updates, hug solutions, and other types of software. 
.Although FrP is easy lo use, it can he hard to find a file that you want to 
download. Une way tu find files is to use Archie, the searchable index of FTP 
archives maintained by McGill University in Montreal (Archie is a nickname for 
.1 re hives.) The main Archie server ar Mc<iill eaibers Copies of the directories from 
more than I h 000 other public FTP archives ever)' month and distributes copies of 
those directories to dozens of other servers a found the world. When a server re- 
ceives a request for a keyword search, it returns a list of files that match (he 
search criteria and the location of each file. Many FTP client programs provide 
Archie search tools, and some Web sites enable you to conduct Archie searches 
through your Web browser (sec Figure 8B.9). 

Internet Relay Chat (IRC) and Web-Based Chat 

Internet relay ehai (IRC) , or just chat, is a popular way for Internet users to 
communicate in real time with other users. Real-rime conuiuinioitiors means com- 
municating wirh Other users in the immediate presenr. Untikc e-mail, char does 
not require a waiting period between the time ymi send a message and the time 
the cither person or group of people receives i he message- IRC is ofteit referred ro 
as the ""fJB radio" of the Internet because it enables a few or many people to join 

.L dl^US^l'Ml. 
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publish it. These tasks are usually handled hy professionals 
who have special skills and who use a variety of tools in 
then wurlt, 

Technical writers like Jensen creale the documentation 
team's backbone, which is rounded out by technical illus- 
trators who Create the graphic components and page layout 



technicians who take the manuscript and 
illustrations and use desktop publishing soft- 
ware to prepare a professional-Cooking docu- 
ment. Online help architects use software 
tools to compile hundreds 01 thousand] of 
individual documents (each one dealing with 
a specific topic) and link them together into 
a seamless online help system. 

Many products include printed documenta- 
tion to help users master its features and 
troubleshoot problems, but today nearly all 
j ioftware products provide online help r and 
™ m * Wy often in lieu of printed documentation. Ihfs 
is, simply documentation in electronic format 
and must be researched and written just like printed docu- 
mentation. The Bureau of Labor Statistics reports median 
annual earnings for salaried technical writers at in 
2000, With the middle 50 \w\i*>i* tHniinq he- 1 ,v^n 1"-i7.^Rn 
and 560,000. 
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server; such as a Vt'ch server 66 manage files, 
E 1 1 s( LlI L | L ijictkihr M'ihvarc is crujtcd, allowing ap 
individual's com purer rc> communicate directly 
with another Individual computer jnd even 
have access to files or information on thai com- 
puter. Instant messaging* which you read about 
earlier, is an example of ,1 I'll* service. 

File-sharing services are another type of PIP 
service that you may knnw abrsut already. Ser- 
vices such .is gnutella, Kazaa, and others allow 
users to search for files on each others 1 comput- 
ers via the Internet, These file-sharing systems 
arc most cnmmoniy used by neop Jc who want to 
share or trade music files online. 

Pecr-tc*-pcer services are popular because they 
allow pctiplc tn share htqs at all rypes directly 
from the peer CoiUlciIlciiis available via the pecf 
software. Corporations have adapted V2l' tech- 
nology as a quick means of transporting infor- 
mation without having to have all the information stored in a centralized location. FIGURE SEs.13 
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Key Term Quiz 

Complete each statement by writing one of the term* listed under Key Terms in each blink. 

1- is hwts commonly used than the World Wide Web. 

2* Outlook Erprcss is an example ora[n) _ 

3, An e-mail address typically includes a(n) , followed by the @ symbol and the ISP's domain 

4, Mail servers generally use the protocol. 

5, The system is like a public message board that is based one-maiL 

6, altfbod.ehocolate could be an Example of an Internet . 

7, In a newsgroup, a string of related messages and responses is called a(n) 

H. If you want to get a specific fite via the Internet, you might use the protocol. 

5. IRC users hold discussions in special areas called 

10. CompuServe is an example of a(n) 
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Multiple Choice 

Circle the word or phrase that best completes each statement 



1. E-mail is a system foi era hanging messages through a _ 
a, client b. program 

2. A disadvantage of e-mail is that it does not operate in _ 
a. reaLtime b. time tines 

3. The @ character Is typically called the 

a, approximate b. at 

4. When you send an e-mail message, it is stored on a 
B, protocol ta, backbone 

5. A system lets you participate in 

a. groupserv b, mailserv 

6. When you receive an e-mail message, you. can _ 
a, serve b, forward 



_ symbol. 

c. address 



until the recipient can retrieve it. 

Or mailbox d. server 

groups by using your regular e-mail software, 
c. softserv d. tistserv 

it tB someone else. 

c. store d, copy 



7. Harry of the widely distributed Tntemet newsgroups are part or a system called . 
a, NNTPnet to, Hewsnet 

8. To see newsgroup articles that have been posted about a specific topic r you can _ 
that addresses the topic. 

a. subscribe b, transfer c. submit 

9. FTP sites are often called 

a r channels b, archives C r groups 

10, 



d. publish 



, IRC 



is a type of chat software that restricts participation to specific users, 
to. Usenet c. Newsreader 



d. Instant messaging 
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In your own words, briefly answer the Mowing questions. 

1. Whit is e-mail most commonly used for? 

2. E-mail is not a real-time communications system, What does this mean? 

3. What is the purpose of a user name. In an e-mail address? 

4. Whatfe a POP server? 

5. In Outlook Express, what happens when you click the C^ate Wail button? 
G, List four things you can do with an e-maiL message, once you receive it, 
7. HowarelntemetnewsgroupsoiganiMd? 

B, What is a public FTP archive? 

9. What is Archie? 

10, Whit is a "buddy list"? 



Complete the following exercises as directed by your instructor. 

1. Identify your e-mail program. If you havent atready done so r check yotir computer to see vdiat e-mail programs have 
been installed. Click the Start menu, then click All Programs, When the Programs submenu appears, search for the 
names of any programs that look like e-ma.iL clients. With ynur instructor's permission, Launch each of the programs 
tjp see if you were right. 

2. Send a message. Once you Locate and launch your e-mail program, send a message to a classmate. FTrst r exchange 
e-mail addresses with a classmate. Then, use your e-mail softwaie to compose and send a short message, (If you 
need guidance, follow the instructions given earlier in this lesson, or ask your instructor for assistance.) Then wait 
for your classmate to respond to the message. Hoi* Long does the process take? When you are finished, close the 
e-mail program. 
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Chapter Labs 

Complete the following exercises using a computer in your classroom, lab, 01 
home. 

1. Learn more about the Internet, One of the best places to learn about the In- 
ternet is on, the Intemetr Dozens of authoritative Web sites provide informa- 
tion on the history of the Internet and technical issues, as well as tutorials for 
using the Web, Internet software, and more. To find more basic information 
ahout rhe Internet visit these web sites: 

» WebifaOdlty Guides, htrp^wwiinl^ed.tycns.conl/webiiiunkey/guidcs 



» Internet 101, http://www.jnDernerlOl.org 

2. Master your browser. Following the directions given earlier in ibis chapter 
launch your Web browser and open its Help window Search for help one 
of the fallowing topics and then read the information voj find. Your u 
tor may ask you t» demonstratr one or more of tlicsc wsl« after you I 



» Changing your browser^ start page. 

» Printing a Web papc T 

» Saving information from a Web page. 



» Turning Web page graphics off and on. 

3. Set up a free e-mail account. Even if you donTt have an ISP account, you can 
still send and receive e-mail if you can use a computer with access to the 
World Wide Web, Visit the following sites to leam more about free e-mail ac- 
counts. Tick a provider and then follow the directions on that site to set up an 
account. Remember to write down your user name a 
exchange an e-mail message with someone in your class. 

Hotmail http^/www,hotmatl,com 
» MaiLcom. http://wwwmail.com 
» E-MaiLeom. hnpJ/wwwjema il.com 
» Yshool http:tfmaihyahoo.com 
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Overview: Joining the Internet Phenomenon 

Ai more businesses and people join tin? Internet: community, ihey arc 
finding that clu- litiL-rnei is enhancing their work live*. Thank* 10 com- 
muntcaiions technolofijes, ninny bustnestjpeoplt: now work frrmi home 
instead of commuting to an office each day. 

Before you can do anything online, however, you must connect your 
PC to the Internet. There are several ways to do this. For most people, 
ulu.ioi.jjip, a type uf Imcrrict connection is pretty easy. But if you live in a 
remote area or have a special need, the choke may be mure difficult. 
KeprdleSi, ir r s a good idea ro understand all your options for ftertinp 
unlinc su you can pick the une that will wurk best for you. 

This lesson provide*, an overview of ihe options for connecting a 
computer to the Internet It also shows how die wireless Internet works, 
and discuss the iii:ed tor wireless security. 



Connecting to 
the Internet 





OBJECTIVES 

» List two primary methods far 

connecting lo the Internet. 
W Identify the high-speed date links 

commonly used to connect 

individuals and smalt businesses 

to the Internet. 

De$CTibe hevr satellite 

eomirmnicatkins. can be used far 

Internet connections. 
» Understand the need for wireless 

security. 
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Connecting to the Internet through Wires 

There art many ways to ubtain access to the Internet, The mcthcid varies accord- 
ing to the type iif Computer system being used and the types of cunnectUins of- 
fered. Some connections, such as dial-up, must he inirialed every time you desire 
Internet attest Other connection typrt remain available 24/7; these "*al ways-ort " 
or "lull time" connection* make Internet access as simple as Eipening your 
browser or e-mail program. 



FIGURE BJM 

Tli&New Coniiettign 'Wizard InlMm&ws 
XH gLKlca you ihfcugn ifw proems cJ 
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Dial-up Connections 

in many homes and small businesses individual users connect ro the Internet by 
using a Telephone line and a 56 Khps modem. The easiest way to create this kind 
of connection is by serting up an inexpensive account with an Internet service 
provider [ISP]. The ISP maintains banks or modems, at its facility to process the 
incoming dial-up requests from customers. The ISP's servers mute traffic between 
customers* computers and the Internet, 

In a J i. si -up L-micuYLiori, your computer uses its modem 
to dial a telephone number given tn you hy the I5P [This is 
where the name "dial-up connection 1 * comes from.} This 
establishes, the connection between yciur PC and the ISP's 
scrven . Like any phone call, the connection is only tempo- 
rary. It begins when the ISP's server "answers" the call, and 
ends when your PC or the server "hangs up." Most 
ISP servers disconnect automatically after a certain pe- 
riod of inactivity. 

Once a conneetiun is configured cm your computer, 
you can use the connection applet fur that specific 
Connection or configure yiiur applications, such as a 
browser and email client, to open the connection 
whenever yuu open the application. If yuu use Win- 
dows XT, you can. run the New Connection Wiz- 
ard ro set up all the required information for rhe 
connection fare h'igHre ^Arl). If y*m use an on- 
line service such as AOL or CompuServe, the ser j 
vice provides client software that dials the 
connection for you. 

High-Speed Broadband 
Connections 

When many users share an Internet connect 
[inn through a I-AN. the connection between 
the network and the JSP must he adequate to 
meet all needs. This often means supporting 
the traffic created by all rhe users ar the same 
rime. Fortunately, dedicated high-speed dara 
circuits are available from telephone compa- 



TV 



1 r fu- 



ll pp[ 



and 

satellite service providers. These high-speed 
services are wmelitncs Called broadband 
connections, because they use media that Can 
handle multiple signals at once, such as fiber 
optics, microwave, and other technologies. 
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To he considered broadband, the connection must Ik able to transmit data at a 
rate faster than is possihlc with the fastest dial-up connection. 

If you connect through a LAN at school or work, the LAN's connection to the 
I mm let may he through a hi^h-specd connection such as a Tl or T3 line. Even 
with hundreds of users on the network, these ultra -fast connections allow large 
files and complex Web pages to download quickly. 

Nor too long ago, people Found a huge difference between ihe experience of 
browsing Web pages and downloading files on the Internet over high-speed con- 
nections j[ school or work versus. duittR the same from their home lo rup ul lt. 
Now that broadband technologies for the home or small business are becoming 
available in many areas, and are priced within the reach of many individuals, it is 
entirely practical to establish an Internee connection at home that is at least 10 
times as fast as a standard 56K modem link. 



Integrated Services Digital Network (ISDN) Service 

Integrated service* digital network (ISDN) is a digiral telephone service rhat simul- 
taneously transmits voice, data, and control signaling over a single telephone line. 
ISDN service operates on standard telephone lines but requires a special modem 
and phone service, which adds to thecosr. An ISDN data connection can transfer 
data ar up to 129,00X1 bits per second 1 129 Kbps), Most telephone companies offer 
ISDN at ,i slightly higher cost than the standard dial-up service that it replaces, hi 
some areas, especially outside of the United States, it may be all that is available. 

The benefits of ISDN (beyond the faster speed compared to a dial-up connec- 
tion) include being able to connect a PC, telephone, and fax machine to a single 
ISDN line and use them simultaneously. Many ISPs and local telephone compa- 
nies that offer Internet access services support ISDN connections. 

However, ISDN is dropping out of faMT liecnuse of rlu.- in acting availability 
of higher-performance broad hand options, such as the cable modem and D5L 
connections discussed next. Especially in remote parts of the world, another op- 
tional broadband service, satellite communications (discussed later in this chap- 
ter), may be a more viable option than ISDN. 
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Digital Subscriber Line (DSL) Services 

Digital Subscriber Line {DSL J service is. similar to ISDN in its use of [he telephone 
network, but it uiL-s more advanced diu.Ua I sienal pruccssmji and algorithms Eo 
compress mote signals through the telephone- lines. DSL also requires changes in 
compuncnts: uf trie telephone network before it can he offered in an area. Like 
f$DN„ DSL service can provide simultaneous data, voice, and fax transmissions 
[>n the same line. 

DSL technologies arc used for the "'last mile" between the customer and a tele- 
phone company's centra] office. l J roin there, the DSL traffic destined for the In- 
ternet travels over the phone company network to an Internet exchange point 
|IX1 3 } and onto the Internet (see Figure 9A.2). 

Several version*, of DSL service*, are available for home an J business use. Each 
version provides a different level of service, speed, bandwidth, and disrancv, and 
they normally provide lull-time connections. The two most common art Asyn- 
chronous DSL (ADSL) and S* neliroruius DSL (SDSLJ. Others Include Higlt-data- 
rate DSL (HDSL) and Very High-data-rate DSL (VDSL). The abbreviation used to 
refer to DSL service in general begins with an x (a: DSL}, reflecting the variation of 
the first character in the DSL versions. 

Across the standards, data transmission speeds range from 12K Kbps for basic 
DSL service through %A4$ Mbps for high -end service. When DSL speeds are de- 
scribed, they are usually the speed of traffic flowing "downstream 1 " — that is, from 
the Internet to your computer. ADSI.s downstream speed is much faster than its 
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On the Beat with Techno^ Cops 



The newest addition to the Sacramento California Police De- 
partment tSACPO) jjst sits in the car all day, doesn't write 
tickets, and doesn't wear a badge, But the "new guy' might 
jjst be the most effective member of the force at catching 
the bad guy. 

This rookie is Versade*, a wifeless mobile computer an tf 
p ublfc safety scftwaie system, complete with mobile records 
managgmentand linked to comfKJter-arded dispatch and ra* 
dio systems. 

Mobile computer systems sur_h as the Versadex Computer 
Aided Dispatch (CAD) and Records Management System 
(RMS] —created by Versaterm— are the latest weapon in law 
enforcement's high-tech arsenal They result in reduced 
workload, better information, and increased safety for offi- 
cers in the field. 

These systems give in-the-field access to all of the 
records and information an officer back at a desk at head- 
quarters has, allowing police officers to net down to their 
real job: fighting crime. 



The Versaterm CAD and RMS, Northrop Grumman mobile 
computers, and other components of the solution save offi- 
cers a significant amount of time and make them— and the 
public— safer because of the information that is now avail- 
able and the speed at which it can be accessed. According to 
the SACPD, with the new integrated hardware and software in 
place, officers saw improvements almost immediately. 

For example, under the new system, officers can query 
both the central and national police computers about ques- 
tionable license plates or suspects directly from the safety 
of the patrol car Access to the county's mainframe system, 
which hosts locaL warrant information and parolee proba- 
tion status, is credited with saving officers time and equip- 
ping them with critical information about whom they are 
handling, 

"Phis type of information used to be accessed over the ra- 
dio, often taking up to 20 mtrxites to get warrant Informa- 
tion and from 60 to 90 minutes for date from parole 
officers. This data is now accessible almost instantly. 



over cellular sim and satellites, which make the network accessible to mobile com- 
puter systems. At the switching center, the WWAN splits off into segments and then 
connects to cither a Specialized puhlic ur private network via telephone or other 
high-speed communication Links, The data then is linked to an organizations ex- 
isting; LAN/WAN infrastructure, (see Figure ?A.J). The coverage area fur a 
WWAN is normally measured in miles (or kilometers) and it is therefore more sus- 
ceptible ro environmental factors, like wearher and terrain, than wired networks. 

A WWAN is a fully bidirectional wireless network capable of data transfer at 
speeds in excess of 100 Mbps fur a cost comparable with must DSL connections. 
Usually, basic WWAN services offer connection speeds between 1 and 10 Mbps. 
With dedicated equipment, the speeds an reach 100 Mbps- A WWAN system re- 
quires an antenna tuned to receive the proper radio frequency (RF). Through the 
use uf intelligent routing, the user's, data travels to the Internet and then to the ap- 
propriate Web sitts or e-mail addresses. 

With a WWAN system* a signal originates from the provider at a centralized 
Transmission unit. The company will interface with the carrier using a dish an- 
tenna connected to a transceiver device through a coaxial cable. The other side of 
the transceiver is a port for a typical CAT 5 FJthernet cable that connects to a LAN 
bridge that also contains a multipnrt huh. The huh will allow speed* of lOOMhps 
for use by the IA\. 

Satellite Services / 

Satellite services provide twu-way data communications between the customer 
and the Internet, Many place* in the world do not have a telephone network that 
can support broadband, nor do they have cellular coverage. For these locations, 
and for those who require Internet access while traveling, satellite connections arc 
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The NEC notebooks are used extensively -out of the car as 
well. Officers take them into homes and businesses to take 
witness statements and incident reports, 

Northrop Grumman Mission Systems (NGM5) provided the 
caT-mounted mobile data computers used by VeTsaterm. In 
addition to die Sacramento installation, NGM5 has success- 
fully overseen the activation of E-911 systems in several 
other major cities, including Atlanta., Baltimore, Chicago 
Q'Hare Airport, and Los Angeles, as well as a statewide sys- 
tem in Ohio. 

Radio IP's RadioRouter is the wireless network solution 
selected by the SAtPD, offering TCP/IP connectivity from 
the base station to patrol cars. PC devices running a secure, 
encrypted wireless IP network are deployed through Radio 
Router, enabling officers access to any of the SACPffs local 
area network-based applications. 

In the future, the department plans to integrate other 
useful technologies into the network, including automatic 
vehicle location (AVL) software and the ability to interface 




: " Wtelduricfc. pace departments are adopting mcoie curnpulef 
technologies to assist officers mine Job. 



directly with a mug-shot system the Sacramento Police De- 
partment shares with Sacramento County, Eventually mug 
shots, identifying information, and fingerprints will be 
available in the patrol car, giving officers immediate access 
to a suspect's criminal history. 
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ProdutfMly Tip 



Sharing an Internet Connection 



If you have just one PC at home, you can probably think of 
many reasons to set up another computer. One of the best 
reasons to have multiple PCs is to allow two or more people 
to access the Internet at one time. 

But that kino 1 of convenience comes with a catch. Even if 
you plan on installing multiple computers, your home prob- 
ably has only one Internet connection. This means you need 
to find a way for all those PCs to share that single connec- 
tion. 

If this news is enough to make you rethink that second 
PC it shouldn't be. Once youT computers are set up to share 
an Internet connection, they'll be able to share just about 
anything else. How's that foT Convenience? 

First, You Need a 



There are two different ways to share an Internet connec- 
tion, but both require that the computers be networked to- 
gether. [For more information on networking, see Chapter 7, 
"Networking,'"} The idea of setting up a home network 
might seem intimidating, but it shouldn't be. If your needs 
are simple, you can easily find home networking kits that 
contain all the hardware and software you need to do the 
job, For surprisingly little money. 

Hyour computers are fn the same room or are separated 
only by a watL then you should he able to set up a wire- 



based network without too much effort. Otherwise, consider 
installing, a wireless network. Although wireless networks 
are a hit more expensive, they give you greater flexibility 
than wired networks, Witb a wireless LAN, for example, you 
can move your computers to different rooms and still stay 
connected to the network. 

Of course, it's beyond the scope of this article to teach 
you how to set up a network- ..even a very small one. But 
there are plenty of resources that can help you get started. 
Your instructor should be able to Tecommend some helpful 
books and Web sites. Yoj can also visit this book's site 
[http://www.mhteched.com/HortonJ for an up-to-date list 
of Web sites geared toward networking basics. 

Sharing a Broadband Connection 

If your home's Internet connection is broadband, using a ca- 
ble modem or DSL connection, then it should he easy to 
share. The first PC should already be connected to the cable 
or OSL modem via a network interface card and cable. To add 
another computer to this type of Internet connection, install 
an inexpensive router [sometimes called a "hub/routed or 
even a Residential gateway"). For about i$0, these devices 
allow two or more PCs to share a connection. 

Connect the modem to the router, and then connect each 
of the PCs to the router by running the appropriate type of 
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i each PC's network interface card tfl one of the 
uilable ports. For standaid wire-based networks, 
Category-5 cabling is commonly used, [Of course, wireless 
option* art available as well, but your PCs will need wiretess 
NICs that an? compatible with a wireless router, Again, lost 
for a kit or a set of products that are made to work together.) 

When you share a broadband connection this way, ifs 
usually a "plug-and-play affair. If your components are wed 
matched, and if you are using Windows HP, your PCs shoutd 
be online as soon as the connections are established. There 
should be tittle, if any, software configuring to do. 

Sharing a Dial-Up Connection 

If your first computer accossetthe Internet through a dial- 
up connection {using a standard modem and telephone 
line), sharing a connection can be a bit trickier, you need 
to connect your computers together using an Ethernet hub 
or switch, Once your network is established, you can use 
the Internet Connection Sharing (ICS) feature in Windows 
to sit up the shared connection. ICS is available in Windows 
ga Second Edition, Window; Me H Windows 2000. and Win- 
dows XP t 

ICS provides an easy-to-use wirard to walk you through 
the process 0/ sharing the connection. Before you start, 
make sure that your network is set up and all computers are 



on. Back up your data, and study the ICS information in 
Windows' help system, Ihen, launch the ICS wirard and rot- 
low the instructions that appear on your secern 

IF ICS doesn't work for you, or iF you prefer to try a dif- 
ferent connection -sharing program, other software tools are 
available. For example, you might try WinGate or WinProxy 
as an alternative to ICS. Be warned- however, that these 
tools work in a stightly different manner than ICS and can 
be more difficult to configure, especially if you are not fa- 
miliar with networking. 
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Key Term Quiz 

Complete each statement by writing one of the terms Listed under Key Terms in each blank. 
1, In a(n) _____ connection, your coin puter uses its modem to dial a telephone number given to you by the ISP. 

2l To be considered a(n) connection, a connection must be able to transmit data at a rats faster than is 

possible with a dial-up connection, 

3, A(n) data connection on transfer data tip to ]£& Kbps, 

4, service is similar to ISDN, but uses more advanced digital signal processing and algorithms to compress 

more signals through the telephone lines. 

5, provides downstream speeds that are much faster than its upstream speeds, 

G. Because of its costs service is only recommended for customers who must upload a great deal of data, 

7r service transmits data through coaxial cable. 

The adaptation of the Sockets API for Windows is called __ . 

9. The distance covered by a(n} is usually measured in feet (or meters). 

10. An unprotected wireless LAN i& sometimes called a{n} ► 

Multiple Choice , 

Circle the word or phrase that best completes each statement, 

1. This type of Internet connection might be compared to a regular telephone call, fn terms of its duration, 
a. satellite b. broadband c r diaUup d. dish 

2. Many homes and small businesses connect to the Internet by using a telephone line and this. 

a. A 5.6 Kbps modem b. A s& Kbps modem c r A 560 Kbps modem d, A 5.600 Kbps modem 

3. High-speed Internet connections are sometimes called connections, 

a. broadband b. highband c. big band d. wideband 

4. A broadband connection may provide a home computer user with data transfer speeds that are times 

faster than a standard 56K modem link, 

n. 10,000 b. 1,000 ■: 100 ri. 10 

5. Which high-speed service is now dropping out of favor., because higher- performance services, are becoming 
increasingly available? 

a. Tl b, dial-up c. ISDN : . ADiL 

6. Several different versions of thfs service are available r each offering a different tevet of performance, 
a. ISDN b. DSL c. cable modem d. satellite 

7. Which abbreviation is used to refer to DSL service in general? 

a. 11ML Lv*D_L . y^L d. nDSL 

S- Sockets and Wmsock are examples of this type of software, 

a, VtFt to, DSL C IPX cJ. API 

9. Which of the following is a network that extends over a large geographicaE area? 

a. WLAN b. WAN c. WEP d, WSAT 

10. Wi-Fi Protected Access was created as a replacement for this encryption standard. 

A. WEP b. WPA c. WLAN d. WWAN 
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Overview: Commerce an the World Wide Web 

Thr World Wide Web has become a global vehicle for electronic bom- 
meree je-commcrce), creating new ways for businesses rn interact with 
one another and their customers, E -commerce moans doing business on- 
line, such as when a consumer buys a product over the Weh instead of 
goinp, to a store to buy it. 

E-cominocc technologic* ,uc rapidly clungine, [Itc vwiy individuals 
and companies do business. You can go online to buy a book, lease a 
car, shop for groceries., or rent movies. You can even p,cr a pizza deliv- 
ered hp your door without picking, up the phone. 

But these kinds of transactions are only the tip of the e-eommcree 
iceberg. In fjet s the vast majority of e-eommerce activities do not in- 
volve consumers at alL They are conducted among, businesses, which 
have developed complex net working systems dedicated to processing 
orders, numaging inventories, and handling payments. 

This lesson introduces you fo the basics of etommeree n the con- 
sumer and business levels. Yriu will le-Jird haw If] make sure your online 
shopping and browsing activities arc secure and how tcj protect yemr 
peruana! informatinn when using tin,- TmerneL 



Doing Business 
in the Online 
World 




OBJECTIVES :: 

•>> Explain, in basic ternv ,vh.U 

e-tommerce is. 
Describe two e-commerce 
activities that are important to 
consumers. 
>• Describe one important way 
businesses use e-commerce 
technologies, 

Explain the role of intranets and 
oxtranets in business -to- business 
e- commerce* 
> List two ways to make sure you 
are shopping on a secure Web 
page. 
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E-Commerce at the Consumer Level 

Tens of thousaods of online businesses cater fn the needs of consumers. These 
companies 1 Web sires provide information about products and services, til kc or- 
ders, receive payments, ,md provide on-the-spot customer service, Consumer- 
oricrtted ^Commerce Web sites take many forms and cover the gamut of products; 
on J services, hut can be divided into two general categories; shopping sires and 
personal-finance siies. 

Online Shopping 

Online shopping means, buying a product or service through j Web sue, (Another 
term for tin Line shopping is hn-s in ess-l o-consumer 
|H2C,I transaction.) liven if you have never shopped 
online, you probably have heard of Wei? sites such as 
Amazon.com and Buycom (see Figure SB. I K They 
are just two of the many popular Web sites where 
consumers nan buy all softs of things. 

What can you buy online? The list is almost Limit- 
less — including everything from cats to appliances* 
electronics to jewelry, clothes 10 books* fine wines to 
old-fashioned candies. You can subscribe to your fa- 
vorite newspaper or magazine online, hunt for an- 
tiques, and order complete holiday meals For delivery 
to your door. Vote can even buy and sell item-: of all 
kinds on auction sites like eBay— a one-time fad that 
ha* turned into a full-rime business tor thousands of 
eBay users [see Figure 9B.2) 

There are thousands of consumer Weh sites and 
each has lis own look, feci* and approach to customer 
satisfaction, But effective online shopping sues share a few essential features: 

» A catalog where you can search for information about products and services. 
» A "checkout™ section where you can securely pay for the items you want to 
purchase, 

» A customer- service page, where you can contact the merchant for assistance. 
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Online Stores versus Physical Locations 

In a brick-and-m una r Mote (thai is, a physical store that you can 
visit in person to Jo your shopping), yon can wander the aisles and 
sec the merchandise far yourself (sec Figure 9]I.,11 r If rhe Store is 
too big or the layout luo confusing you can ask a clerk or a cus- 
tomer nervier representative for guidance, This is one big advantage 
of going to the store yourself* 

In an online more (thai is, a store thai exists only on (lie Web, 
with no physical Ideations yon tan visit)* yon don't have that ad- 
vantage r Vou can'r wall? tlic aisles, pick up the merchandise, or grab 
some free samples. You hare to do all your shopping in your 
browser window. Amaznn.com and PCX Connection .cum arc examples of online 
stores, because they have no "real" store you can go to, 

A hybrid merchant is called a diek-.ind-niniii3F ot.r L — a physical sum- thnc 
also has a Wch ssre where yon can shop. best Buy and Nordstrom ;ire examples of 
dick-and-mortar stores because they have physicaj location* in many cities, as 
well as Web sites where yon cm view and purchase r L ;^il_ft3l 1 ..-.^-..._.-=ot- 
their producrs (see Figure ^b,4). Some chek-and- | 
mortar retailers let customers buy items online, then 
pick them up or return them at the store. This 
arrangement offers the best of borh worlds in conve- 
nience and customer service. 

Using Online Catalogs 

Online chopping would be very difficult if merchants 
did not provide easy-to-use catalogs on their Web 
sires, fn the early days of e-eomnieree, many retailers 
struggled to come up with catalog that were user- 
friendly for customers arid easy to manage. Retail- 
Oriented Web biteH need tti he mamtairied a oil 
updated on a continuing basis,, so that prices and de- 
scriptions are always correct. Site managers and de- 
signers must be careful to balance their own needs 
against those of consumers, or they risk losing business. 

Many c-conimeree Web sites are set up like directories (sec Figure 9B.J|l 
['hew catalog* lump products or services into categories and subcategory. If you 
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are shopping for an MI'S player at ihe Web sice of an 
electronics vendot, for example, you might click the 
Electronics category first, then [he Pcrmnal Fieutron- 
ics subcategory, then Personal Audio, then Handheld 
Devices, and then AdP3 Players 

Along with a director y of product: categories,, you 
may find a Search tool at your favorite online shop- 
ping site. Like any Web search engine, this tool lets 
you conduct a keyword search, but the search occurs 
only on the merchant's site instead of the entire Web, 
So, if you arc shopping for boots on a site that sells 
outdoor gear* you should be able to click in ihe 
Scire h hox, rypc honts^ ;ind press ENTFR, The site will 
then display a list of products or paces that match 
your interest (sec Figure 9B.6). 



Paying for Purchases 

Online merchants usually try to make online shopping as similar as possible to 
shopping at a real store. One way they do this is by letting shoppers fill a shop- 
ping cart — an electronic holding area that stores information about items that the 
customer has chosen for purchasing {see Figure 9D.7J. 



Anewmfllcol an Electronic Ghcppmj 
can aJ»w PC Connection Web ale. TWs 
user is prep arii 13 to puelasa a memory 
upgrade tor a oompuer. The cart snous 
tlie product, model lnloimaMn, price, 
quantity, n-sJecfc flatus, snipping 
cftairjes, and nmre. 




When yrm .ire ready In make ytiur purchase, ynu can pay for it in several ways. 
Two of the- movt Lonmmn pavmerU method* include I fit following.: 

One-' rime Credit Card L\ircha.se. It you dn nut want to set up an account 
with 1 he seller, you can provide your personal and credit card inf urination 
each rime you make a purchase. 

Set Up an Online Accounl. If yon think ynu will mate rither purchases from 
the online vendor; ynu can set up an □ccnunt at the Wch site {see higurc 
'JB.SJ. The vendor stores your personal and credit card information nn a se- 
cure server, and then places a special file (called a cookie ) on your computer's 
disk. Later,, when you access your account again by'typing a user ID and pass- 
word, the site uses information in the cookie to access your account. Online 
aLcounlK. are required .it snme vendors.' Web sites, such as brokerage Sites that 
provide online investing services. 
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Liks man/ torts' Web sties. he Bank d 
America site lets customer!; tnjaa'ans" 
manage accounts, pay bite, and do titter 



SELF-CHECK S3 

Cfcle the correct answer for each question, 

1, Which of the fdtoswng is- ncffan essential feature of an effective g-cwnniercg 
WeSslW? 
a. catalog 

2. Which of the rauowno 



Online Banking 

The itfrn online banimfi refers to using a bank's Web 
site Co handle ban king- related tasks (see Figure 
914. 10). Individuals Artd businesses alike can visit 
any bank's Web site and do ihr following: 
» Create an account 
si Transfer fundi 
» Record ur view transaction* 

Recuju/ile statements 
>* Pay bills 

tf you uk a personal-finance program at home 
("inch as Mierosofl Money or Quicken h it can use 
your Internet connection to access your tank ac- 
counts online. This t'cature makes it easy ro manage 
your accounts and keep your checkbook balanced. 

Online Finance 

Hie term urilinc finance refers io any kind of personal financial transaction you 
can conduct onlirte 1 other th.m managing your hank accounts (sec figure II), 
1 hesc activities include: 

» Investing 
55 Applying for bans 
» Applying for credit cards 

Buying insurance 
» Preparing tax returns and payi ng 
Eiffel 

?? Dtiing financial research ur Hit-king 
financial advice 



b, customer serves c great graphics 
> making it easy for «nn parses to handle huge vcflunves of 



iransactws? 

a, protocols b. Web-based technologies & online catalogs 

3. You should avoid shopping at a Web site if its customer service department can be 
reached only by this mEans. 

a. e-mail b. telephone c. regular mail 



E-Commerce at the 
Business Level 




ONLINE 

For mere Diformalkxi on 
txjsircss to business b 
commerce, visit 
http ■'. www n r hr cfifiii' 



Beyond individual tiinsumcr transac- 
tions, c-ctimmcrcc has given cumpanies 
an entirely different way to conduct 
business. Using powerful Web sires and 
online databases, companies not only 
sell goods to individual customers, but also track inventory, order products, send 
invoices, and receive payments. Using e-commerce technologies {ranging from 
standard networks to supercomputers)* companies arc rapidly forming online 
partnerships tn col la borate on product designs, sales and marketing campaigns, 
and more. By giving one another access to rhcirprivare networks, corporate part- 
ners access vital information and work together mure efficiently. 

Business-to- Business (B2B) Transactions 

Although mil I inns tit etinsumer transactions take place each day tin the Vf'cb, husi- 
iiL'Hs-co-husinev^ HUB} iransaeiitms actually account for most of the money that 
is spent online. As its name implies, a business-tu- business transaction is one that 
takes place hetween companies: consumers are not involved. 

The concept ot" U2E transactions did nor arrive with the Internet. In fact, com- 
panies were doing business -electronically long before the rise of the Web, by using 
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private networks and computer systems to handle trans- 
actions. But Internet technologies have made the prcx-ess 
easier more cf lieicnt, and available to virtually all bnsinesses. 

Any financial transaction between two companies can Lie 
considered a B2B transaction, and probably can be handled 
over the Internet Imx l Figure 9R.l2i. CuuMdcr sunn- u:\.ini|>l; v 
y> A store orders an cmNif-siock product from a distributer 
S> A ear maniifacturer orders parts lYism .3 wide range tif 

suppliers. 

s? A stock broker buys shares for a client by using an elec- 
tronic exchange, 

A bank requests eredit information from a major credit- 
reporting agency. 

Toucan probably think uj ul he i' examples, luu, tn any ca*e, [be transaction 1 se- 
cure whether it is handled on paper, through a private nerwork, or via the Internet, 
lr docs not necessarily have to take place on the Web. However. Web- based tech- 
nologies arc making it easy fur com pai lies co handle huge volumes of transactions, 

Intranets anri Extranets 

Businesses use many different means to handle transactions clcctromeatty. For ex- 
ample, two companies may have their own networks, but may link them together 
so they can share certain resources and exchange certain types oi data. Usuie, this 
kind of link, fur example, a design firm and a building contractor ean collaborate 
ml design*, quickly make uhj3ig.es En shared docnrsKim, np:Ean- ^.c I":l vU il . o?n- 
ducr online meetings, and transmit invoices to one another. 

But moil companies Jo business with maiiy odni u mi panics, not justonc. For 
this reason, they need to have sysiems that are flexible enough tn handle an escr- 
changing array of partners nr cusiomcrs. An effective way ro do this is CO create 
corporate networks that look and function like ihc llUtXUCI, an J which errant ac- 
cess to authorized etiemal users through the Interricr These specialized business 
networks ate called intra neis ;md extranets. 

An intranet is a corporate network that uses the same protocols as the Internet, 
but which belongs exclusively to a corporation, school, or some other organisa- 
tion. The intranet is accessible only to the organization's workers, if the intranet 
is connected to the Internet, then it is secured by a special device called a firewall, 
which prevents unauthorized external users from gaining access roir. 




figure 98.12 

frdcrir»g pcjiis tx prutfucts KOnfi a 
supplier Is op* of the mosi cpminon 

CflMa of 826 tfBJBacttOR 



INLINE 
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When the Inter net was first developed by scientists and aca- 
demics, its purpose was to share research and communica- 
tion more effectively. At the time to machine! and 
overnight gflpress delivery went still years away, and moving; 
{Lata eteetromoUy aaciS the country was a revolutionary op- 
portunity. The problem with revolutions, as MarimiUen Robe- 
spierre could certain^ attest, ts that, once you"ve got them 
started, they tend to take on 9 Life of their own far beyond 
the imaginings and ideals of their founders, No one involved 
with the earty development or" Internet techncl&gte started 
out thinking. "We re going to make a packet of money with 
this* It wasn't until nearly 2D years after initial work on 
what became the Internet that the World Wide Web was de- 
veloped, and businesspeople suddenly came to the conclu- 
sion that the Internet was some kind of idealized television* 
fhat is to say. a new medium where, for the small cost of 
producing a utile lowest-common-denominator entertain- 
ment or newt companies could get customers to willingly sit 
through endless streams of product advertisements— with 
the added bonus that you could actually seil your products 
directly over the Internet, and even get people to pay you to 
ship them ouL On television* it was necessary to create en- 
gaging advertisements that motivated people out of their 
homes and into the stores. On the Wfcb, everything available 
for sale could be turned into a high-profile impulse buy. 

Riding high on this wave of idealistic consumerism, thou 
sands of people with a little technical wwy— some of them, 
very little-created initial public offerings of stock (IPOs) for 
tech companies that were going to do amazing things. No- 
body was sure what those amazing things would be, but 




was doing the actual work, developing actual products to 
solve actual problems. All you had to do was put up a Web 
page with a cool animated Logo and keep your eyes open for 
the right coattails to ride all the way to the bank. The stock 
market found itself littered— and I use that word with preci- 
sion—with thousands of "dot com" companies. Even re- 
spectable, established corporations were taken in by the 
charade, investing their employees' 401[k) retirement plans 
in these promising newcomers with no products, no profits, 
but stratospheric stock prices: "So the word must be that 
they/ re about to come out with the next must-have thing!" 
But they werent, and they didn't. In an atmosphere of gen- 
eral economic downturn, hundreds of thousands of jobs and 
billions of dollars simply evaporated, Magazines and books 
from 1995 to 200.1 were stuffed with messages that the In- 
ternet had created a new economy in which old husiness 
methods and rules simply no longer applied. They were 
wrong. At the end of the day, by which I mean around the 
middle of 2001, it remained true that one must spend less 
than one makes, one must satisfy one's customers, and one 
must actually produce or provide something of value in order 
For cine to make a profit Business is still imsincsi- as- usual 
Or is it? Despite the disappearance of the majority 0/ "In- 
ternet companies/ the Internet remains, and online tech- 
nology continues to evolve in areas of tangihle products and 
services- That technology is ieal, and it has changed more 
about us than we may initially realize. Consider, by way of 
example, the motion picture industry. This century-old indus- 
try has spread from Thomas Edison's lab in hew Jersey to 



An Lstrjuul is an intranet rbit can be accessed by authorized outside users over 
the Tnrcrnct. To gain entrance to the extranet's resources., an external user typi- 
cally must log on to the network by providing a user name and a password. 

Intranets and cxtrancts arc popular for several reason*: 
» Because rhey use the same protocols is The Internet; they are simpler ind less 

expensive to Install than many other kinds of" networks. 
» Because they enable users to work in standard (and usual!}' free) Web 

browsers, they provide a consistent, friendly interface (sec figure 9B.13J. 
» Because they function with standard security technologies, they provide ex- 
cellent security against unaurhnrized access. 

Telecommuters 

A t*:li.M:. mi muter is someone who normally works in a location other than the coin- 
p;n\y\s uffice or faerory [see Figure 9B.14), Must telecommuters work from their 
homes, while many are constantly moving from one location to another. Either 
way, telecommuters rely on computer* and Internet connections to do their jobs, 
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Hollywood, and on to "Bollywood" in India, Thanks to the 
development of OVD technology, its often no Longer vital 
that a movie earn a profit at the box office. Films that are fi- 
nancial flop& can be repackaged, repositioned, and said on 
DVD to an ever-thriving movie rental industry and borne pur- 
chaser*. Profits from DVD sales are so great that motion pic- 
ture studios have begun to instruct directors to think from 
the beginning in terms of the two movies she or he wants to 
make— the first to be shown in theatres, the second to be 
available exclusively on a multidisc DVD package including 
"never- before -seen" footage. At first, most of these never 
before-seen add-ins were nothing more than scraps from the 
cutting room floor— material that the director had deemed 
of insufficient quality to be shown in the theatre. How, how- 
ever, additional vfable footage is intentionally shot and bud- 
geted never to be shown in theatres ► ► ► but you can 
purchase it for private viewing. The Internet comes into this 
equation with the realization that the same digital video and 
broadband technologies developed in the hope of creating 
profitable "interactive television* made it possible for con- 



sumers to copy and share DVD content without paying for it. 
That technology also enables small production houses to cre- 
ate, market, and sell their motion pictures, circumventing 
traditional distribution channels and, sometimes, retailers. 
And the open forum provided by the worldwide Internet has 
led to the dissemination of instructions and tools for defeat- 
ing copy protection methodologies. 

So, traditional businesses that weren't damaged in the 
vast failure of Internet companies may find themselves 
damaged by the vast success of the Internet itself. Most 
media companies have retaliated by wasting millions of tax- 
payer dollars dogging the courts with questions like "What 
is ownership?" and "What do we actually mean when we say 
■purchase'?" These are desperate attempts to turn, back time 
and undo what is already 
sitting in millions of of- 
fices and homes. To sur- 
vive r these businesses will 
have to redefine them- 
selves and move forward in 
a post-Internet world, em- 
bracing the individual's 
ownership of powerful, 
technology. They must 
spend less than they make, 
satisfy their customers, 
and produce something of 
value in order to matte a 
profit— business as usual} 
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» Electronic commerce (e^amnteice) means doing business online, and can be con- 
ducted between consumer; and businesses, or among businesses with no consumer 
involvement. 

Two primary types of consumer-oriented e-eommerce activities are online shopping 
and online ban king and finance. 
?> Businesses have been conducting transactions electronically for years, but the ad- 
vent of Internet technologies has made the process easier and accessible to more 
businesses. 

» Businesses use many networking technologies to support e-commerce, but intranets 
and extra nets mate e-commerce easier by utilizing Internet technologies. 

» An intranet is a corporate network that works Like the Internet, but belongs e*:Lu^ 
lively to an organisation. 

» An extranet is an intranet that allows access by some authorised external use*s, usu- 
ally through the Internet. 

>j Telecommuters are workers who work somewhere besides a company location, such 
as from home. They rely on computers and Internet technologies to access the com- 
pany's netwojfc resources, 

» Security is an important aspect of e-commerce, and enhanced security measure* 
have contributed to the explosion of e-commerce transactions in recent years. 

>^ Consumers can take steps to make sure they are using secure Web pages when doing 
business online. 
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Multiple Choice 



Circle the word or phrase thai he&( completes each statement, 

1. This one-time fad has turned into a full-time business far thousands of online shoppers. 

a. buying groceries b, managing tank c. buying and setting items d. raying t**es online 

online accounts ontine through online auctions 

2. Which part at an online store's Web site can you use to contact the merchant for assistance? 

a. catalog b. customer-service page c. checkout section d. home page 

3. This type of store Lets you wander the aisles and see the merchandise for yourself. 

a. catalog store b. clitks-and-hricks store c. online- only store c!, brick-arid -mortar store 

A. Many e-commerce Web sites' catalogs are iet Up Like r Lumping products or services into categories and 

\ subcategories, 

a, directories b. search engines c. brick-and^mortar stores d. vendor 

S. Online merchants usually try to make ontine shopping as similar as possible to this. 

a, shopping by mail b- shopping at a real store c. shopping by phone cJ r shopping in a different 

country 

i 6, When you set up an account with an online meichant, the Web site may place one of these on your computer's disk, 
a, catalog b. shopping cart c. cookie d, encryption 

7. Which of the following can not he done i*hen banking online? 

a. create an account b. buy a sweater c. view transactions cl. pay bills 

8. Which rype of transaction between companies can he considered a B2B transaction? 

a, any financial transaction b. buying parts c. ordering products cL purchasing stocks 

9. This is a corporate network that uses the same protocols as the Internet, but which belongs to an organiration r and 
which prohibits access by external users. 

a, network b. intranet c. extranet cl. internalnet 

10, This technology secures data by converting it into a code that is unusable by anyone who does not possess a key 
to the code. 

a, shopping cart b. B?B c user name d. encryption 
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In youi own words, briefly answer the following questions, 

t. If an e-comrnerce Web site's catalog is set up like a search engine, bow does it wart? 

2. What are the two most common payment method* used when making purchases from online merchants? 

3. What purpose does a cookie serve, when you set up an online account with a merchant? 

4 What is one id vantage of using a personal finance: program, such as Microsoft Money or Quicken? 

5. List two personal- financial transactions yon can conduit online, other than managing your bank accounts 

G- Which type of transaction accounts for most of the money that is spent online? 

7. What is the purpose of a firewalL in an intranet or extranet? 

fl. What is a telecommuter? 

9. How do online merchants typically protect customers? 

10. When using an e-commerce site, how can you determine if the current page is secure? 

Lesson Labs 

Complete the following exercises as directed by youi instructor, 

1. Do some shopping. Visit the Web site of one popular online merchant. (Your instructor may ask you to visit a specific 
site. 1 ] Without purchasing anything or providing any personal information, inspect the site, What products does It 
sell? How does its catalog function? Is it easy to navigate the site and find products? Check the site's customer- 
service and help options. Describe youT findings in a one-page report r to share- with the class, 

2 Can you bank online? Visit the Web site of one of your local banks, or a site chosen by your instructor. Without 
setting up an account or proridrrtg any personal information, inspect the site. What kinds of banking-related tasks 
can you do at the site? How easy is it to find the services you need at the site? Does the site require you to visit a 
bank branch to conduct certain transactions? Describe your findings in a one-page report, to share with the class. 
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Chapter Labs 



Complete the following exercises using a computer in vnur classroom, Lab, or 

llDlllL-. 

1. Leam more a bout gelling connected ro the Internet. One of rhe best places to 
Iwm ahout connecting to the Internet is on the Internet. Dozens of reliable 
Web sites provide technical support as well as tutorials for connecting with the 
various services explained in this chapter. To find more information abour 
connecting to tlie Internet, visit these Web sites: 

http://www P untersp^^or^tutpd4l/co^nca.htni CenterSpan is an on- 
lint toolbox providing transplant surgeons ami physicians with essential 
information and resources, but it also has a §reat tutorial on getting 
connected. 

btlp^/www.restartoffice^com/wmdowsXPlJitmf start This site focuses 
on setting up Windows XF, Restart Office Services is an Information 
Services Company in Houston, Texas, that builds business and personal 
Websites, 

hHp^/www.intra-coflneeLnct/SuppoTt/How-DoJ-Sctup-My-Dial-U 
Accounr.php This site focuses on many types of operating systems that 
warn to connect to the Internet via modem and telephone line- Founded in 
1997, Intra-Conitect is in the business of providing fast and reliable Inter- 
net services to clients all over the United State*. 
hitpV/ww^.maivbmadband.coin/ibbl^iioW'Xdsl.aspAB 
ibu.ybrojdband.com is a consumer-oriented service dedicated to helping in- 
dividuals. They are primarily in online service to find the best way to up* 
grade to high-speed Internet access. 
2* Stnppinfi spam mail in nut an easy job since It is difficult for a program to de- 
cide what e-mail is Eegitimate and what e-mail is- junk- Visit the following sites 
to learn more about spam-preventing software. Find affordable software that 
offers the most protection for the tost, 

htip://everyihLn^cmall.nei/emaiLunsolicited.h[mJ 
http^/spam-a buse,net/ 
http://www.cauce.org/ 
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Discussion Questions 

As directed by your instructor, discuss the following questions in class or in 
groups. 

1. Initially, the web was builr for the purprac tjf al tawing one site to hyperlink to 
another. Unking was both accepted and encourage! when the Internet was a 
research netwnrlc. However, with die introduction of the public to the Inter- 
net, some site owners have contended that before making a link, the linking 
site must ask for permission from the Website owner Should it be made ille- 
gal for one site in lisr a [ink to another without consent of the owner? 

2* What makes society civilised are the norms hy which it lives. Cellular phones 
ha\e introduced a new challenge for the civilized wnrld. Now that we can ca U 
anyone at any time, shuuld we call []r take a Call while ui restruoms, at meet- 
ings T eating dinner, or on a train? List 10 rules that we should apply to the use 
or cell phones. 

Research and Report 

Using your own choice of resources |st*:h as the Internet, books, magazines, and 
newspaper articles), research and write a short paper discussing one of the fol- 
lowing topics: 

» The growth of the handheld computer market and how ir has been affected 

hy mulrifeartired cell phones, 
ss Tbecosr aod availability of T>S\. and cable modem services in your area, 
» The ways to overcome the limitations of wireless technology. 

When ynu arc finished, proofread and print your paper; and give it to your 
instrULtiir. 



ETHICAL ISSUES^ 



7^ 

1, What ethical issues are involved in the practice of 
war riding? Are network administrators at fault for 
not protecting their networks? Or are war riders 
ethically responsible for their actions? 

2. Online masquerading is the concept of presenting 
one's self in an idealized fashion while dealing with 
others over the Internet, Is there an ethical issue 



when users represent themselves as younger (or 
even older), or as being more attractive, or possibly 
as having great wealth? What if the person mas- 
querading is a convicted child molester? What if 
the person masquerading was only convicted of a 
minor crime? 
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Working with 

Application 

Software 



This chapter contain* tiie folLowng (esscns: 
Uf^on tOA: 

Productivity Soft warn 

Acquiring Software 
Word Processing Pr^grarns 
Spreadsheet Programs 
Presentation Programs 
P*r^r>nfll Information Managers 

Lesson 10B: 

Graphic! and MuMmedla 

Understanding Graphics File Formats 
Getting Images into Your Computer 
Graphics Soft Aire 
Multimedia Basic i 




Overview: Software to Accomplish tho Work of Life 

Ymi have seen tliuij hardware alone docsn T r do much nf anything,. PC 
hardware must work un Jer the com ml of the operating system ill order 
to accumpli&h work. 'Ihe work that the hardware or operaimj* system, 
can Ju on own is very liming however. Their joh* are focused 
mostly cm running the computet itself, nor helping ihe user perform 
ta^ks. 

Application vnfiware Shifts this focttt from the computer 10 humans. 
Application software is designed ro help users be productive, which is 
why unc dais of it is trailed productivity software, There arc as many 
different types of application software as there arc different tasks to ac- 
complish on a PC. 

This lesson introduces you to some of ihe roost commonly used types 
nf .ipplk-aiion suMWiirt' — the programs dial miliums ot people use each 
day to accomplish routine tusk*. Although ymJ might think nf a riim- 
pUtdr Bi bcihg .t highly specialized machine* in fact it is most often used 
for hasic, everyday tasks at home, school, and work. By applying com- 
puter* and application program* to these mundane tasks, people can he 
more productive, creative* and efficient. 




Productivity 
Software 




OBJECTIVES It 

Identify fout different ways to 
acquire software. 
:o Name three kinds of formatting 
you can perform with ward 
processing software. 
Identify four types of data that 
can be used by spreadsheet 
programs. 

Explain what presentation 
programs are used for. 
» List two key talks that people 
perform with PTH applications. 
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Acquiring Software 

As there are hundreds of different types of software applications, tlterc are a num- 
ber of different ways for users to obtain the software rhcy need, Sometimes., indi- 
icJLt.sk create the special software they need, hut commercial products are what 
the vast majority of people use These products arc designed tn perform the work 
ihjt most people need to do* 

Commercial Software 

I "he term commercial software refers to any software program 
i hat in ust he paid fair in some way* Commercial software pro- 
grams come in several different forms: 

-<> Stand -Alorte Programs. A stand-alum: program 'a art 
application that performs only one type of (ask, such as 
a word processing program* a graphics program, or an 
e-mail program (see Figure 10A.U. Of course, such a pro- 
gram might have many tools and features, hue it basically 
focuses on one type of task or a range of related tasks. 
» Software Suites. Software programs iliat are very com- 
mon ty used — such as word processing soft ware, spread- 
sheets, Wcb-authoring tools, and e-mail programs — are 
often packaged together and sold as *ofumre mm [la. A 
software suite is a set of carefully integrated tools that arc designed to work 
together seamlessly [see Figure 10A.2). This includes the popular Microsoft 
Office family of prnd nuts — Word, FxCek Outlook,, PowerPoint, Access — as 
well as nlore speciahpurposc suites, hkc the Corel family of graphics software. 
Shareware Programs One very popular type of commercial software is 
Called s li jt j re | see I'L^ure JOA.JU Shareware gets its name from the fact 
that Its developers encourage Users to share it with one another, and to try 
out the software before purchasing lr. Typically, the user is allowed a certain 
number of days to Work with the software before registering and/or paying 
for i t* I Many shareware authors ask for payment, bur many 
others only require the user to register the program.) 




FIGURE 10A.2 
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Freeware and Public Domain Software 

A close cousin to shareware is freeware. Freeware is any soft- 
ware that is made available to the public for free; the devel- 
oper denes not expect nny payment from users. This may sound 
like puhlic domain software, hut if is not T 

I i «hi- l.im- i if ih.aivw.n-:- .in J 1 1 : ; -,v.a re, the original author 
maintains an ownership interest in the product* even though 
the software may be given away at no charge. If you use share- 
ware or tieoYjrc prugr.uns, you must abide by the terms, of a 
license rhat prohibits you from making changes to the soft- 
ware or selling it to someone cEse r 

In the ease of puhlic domain software, no compensation is 
usually expected and the source code is free for anyone m use for any purpose 
whatever, (Source eode Is the underlying instructions that make a program work. 
You'll lea rst about source eode and programming in Chapter 12+ "Software Pro- 
gramming and Development/} You may be familiar with the concept of public 
domain from literature. If a publisher determines that a market exists for a new 
huok o] classic Eairy tales, there is no need to hunt down the heirs of Mother 
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tiOflSe tu negotiate a roy- 
alty, or to get permission 
to change the storirs. It is 
the same with public do- 
main software 

Open-Source 
Software 

Sometimes software is 
designed for users who 
need to customize the 
programs they use. This 
special need is often met 
by "open-source software. 
Open -source software is 
software of tiny type whose source code is available to users. Source crnd l- is Avail- 
a hie in editable formats, as are the many development libraries thar are used to 
create applications. Users or other software developers can modify this code and 
customize it. within certain guidelines set forth by the applications creator. Open* 
sourer software is often sold commercially, although it is sometimes available for 
free. A company may release an open -source version of a product it's developing 
to build interest in the 
product hefnrr it is sold. 
The developer also may 
benefit from the com- 
ments; and experience of 
many users who don't 
work for the company 
hut freely give their 
thoughts in an informal 
exchange for [he soft- 
ware hdng available. 

Mart)- kinds of upen- 
source programs are 
avails hie, from standard 
productivity projyranlsi to 
high-level network ad- 
ministration Idols: (Sec Figure !■■ V il. 
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GpenCfjce.crti isan open-scutcc 
appfeatai sutu nui runs on many 
tlN^eit! Dlalftmiis \\ is mh\k- 1pj Irw 
and e i/ir.i'j by aroil 1ft million people 



Word Processing Programs 



A word processing program (also called a mird processor) provides tools, fore re- 
Li ring all kinds of text- based documents, as shown in Figures 1UA.5 nnd 10 A. 6, 
Word processors, are nor Uml.tL-J ru working v. uh iqxt; tin y rimMi; yiru tit ...-.i. im- 
a^eS Eu your documents, and design ddcumeUts lh.it louk like: products of a pru- 
fessionil print shop. Using a word processor, y on can create long documents: with 
separate chapters, a table of contents, an index, and other features. 

A word processor can enhance documents in other ways; you can emhed 
sounds,, viden clips, and animations into rhem. Ynu can link differenr documents 
tugcther — for example, Jink a chart from a spreadsheet in ro a word processing 
report — to creale complex documents l3i.it update (lieiiJNeHcN ,iuto|iiaTiCiillj'- 
Word processors Can even create documents for puhtishing nn the World Wide 
Web, complete with hyperlinked te.\r and graphics. 



FfH mnrtin(uriu?(iloiionM«w 
pracesarg prngrnrns, visit 
hltpi/fwvfw.mWw.wfm 1 




Working witti Appll ration Software 365 




The Word Processor's Interface 

The word processors main editing window displays a document and several 
rook, an illustrated in figure I OA. 7. In addition to a document area (or document 
w mdow) t which is where you view the document, a weird processor provides sev- 
eral sets of tools, including 

A rmTiij har T which displays titIc^ of menus j|jsr$ of commands and options), 

» lonllijiv, which display buttons that represent frequently used commands. 

n Kli]:' rs, which show you [he positions of text T t;ihs, margins, indenl-s, .ind 
other elements on the page. 

« Sen- .-II Lw., which let ynu scroll Through a document that is too large ro fit 
inside the document arca- 

» A stalu* bar, which displays information related 10 your position in the doc- 
ument the y.iy.r county and the status of keyboard keys. 

Entering and Editing Text 

You create a document by typing on the keyboard — a process known as entering 
text. In i new document, [he program place* a hi inking insertion point (also 
Called .1 Cursor) in the upper- Left Comer of the document window. As you type, the 
insertion point advances aetOSS the screen, showing you where the next character 
will he placed (see Figure lGA.8). 

Word processing software tets you change text wirhout rerypmg rhe entire 
page; you retype only the text that needs ro he changed. Changing an existing 
document is called editing the document. 
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The word processor's real beauty is, 
S rs ability In work with blocks ol text. A 
block is a contiguous group of charac- 
ters, words, lines, sentences, or paragraphs in jour document that you mark for 
editing or formatting. To mark text for editing or formatting, you M-k\[ it. You 
can selecr text by using the mouse, rhe keyboard, or both. When you select rest, 
it changes color — becoming highlighted, as shown in Figure 10A,9— to indicate 
that ir is selected. You can erase an 
entire selected block by pressing the 
DELETE key or by typing orhcr text 
over the selected block. You can 
change the fnrnunring nf rhe selection 
by making it bold or underlined, for 
example, or by changing the font or 
font siiCr To deselect a selected block 
of text, click the mouse anywhere -on 
the strecn or press any arrow key. 
The text is displayed again as ir nor- 
mally would be. 

k T s important n» understand that 

these same data-entry and data- — 

editing concepts- apply tn many other types of programs, including spreadsheets, 
dalahases, preseritalion program^, and others, ll yon can cWer. edit, and select 
text in one program, then you know how to do it in other programs. 

Formatting Text 

Most word processing features are used to forum rhe document. The process of 
format ring a document includes controlling the appearance of text, the layout of 
text on the page, and the use- of pictures and other graphic elements. Most for- 
matting features fall into one of three categories; 

¥> Cha ratter formal tine, includes vetting* thai control the attributes of individual 
text characters such as fonts, fonr sue, and type style, A font is a named set of 
characters that have the same characteristics, Popular fonts include Courier, 
Times New Roman, and Arial, but popular word processor! feature do/ens 
of different fonts (see Figure 10 A. 101. A four's size (its height) is measured in 
points. One point equals *M of an inch, so ?2 points equal one inch. Type 
styles arc effects applied to characters such as boldface, underline, or italic. 
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liortal row and -column format (the format used in ledger book 5 1 or a sJi-cL report 
format with headings and charts. 

The Spreadsheet's Interface 

Like a word processor, spreadsheets provide a document area, which is where you 
view the document, Jn j spreadsheet program,, you work in a document called a 
worksheet (or sheet, as it is also called), and you can collect related worksheets in 
a workbook (called a notebook in some programs). Worksheets can be named, 
and a workbook can contain as many indi vidua] worksheets as your system's re- 
sources will allow. 

A typical spreadsheet inrcrfacc provides a mean bar, toolbars, scroll bars, and 
j status bar. Spicj dshect programs also display a special n» umki b,u\ where you 
can creare or edit data and formulas in the worksheet. 

An empty worksheet {one without any data) looks like a grid of rows and 
columns. The intersection a J any column and row is called a cell, as shown in Fig- 
ure 10A.13. You interact wirh a spreadsheet primarily by entering dara into indi- 
vidual cells. A typical work sheer contains thousands of individual cells. 

Entering Data in a Worksheet 

Entering, data in a worksheet is simple. Using the mouse or arrow keys, you select 
a cell to make it active. The active cell is indicated by a cell puinlcr, a rectangle 

that makes the active cell's borders look bold {sec Figure IDA. 14), 

To na vigntc the work sheet, y ou need to u nderstand its system f >f cut] add re* se^. 
All spreadsheets use row and column identifiers as the basis, for their cell ad- 
dresses. If you arc working in the cell where column n intersects with row 3, for 
example, then cell B3 is the active cell. 

When you have selected a cell, you simply type the data into it. When a Cell is 
active, you also carl type its data iiilo the formula liar. The formula bar is handy 
because it displays much more data than the cell Can. If n cell already Contains 
data, you can edit it in the formula bar. 

A worksheet's cells can hold several types of data, but the four most commonly 
used kinds of data are 

» Labels, Worksheets can contain text — called Uln-P, (names for data values} — 
as well as oumbers and other types of data. Io spreadsheets, text is usually 
used to identify a value or series of values (as in a row or column heading) or 
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FIGURE 10A.14 



Can addresses vx\ n 
worksheet. 



The aclhje cell "s, address appears here. 
A cell's address is made up of its 



Each column Is 
identified by a letter. 
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Honest Emi€"s Stereo Sales 
Thifd ChjarT^f Sates, ByPfoduti 




You can enter data m me 
celt or in lite formula bar. 



The ceil pointer indicates 
which cell is active. 



io describe rhe contents of a specific cell (such as i ratal). Labels help you 
make sense of a worksheet's contents (see Figure 1UA.I5). 
» Values. In a spreadsheet, a value is any number you enter or that results from 
I HtfttpU croon. You might enter a scries of values in a column so that you 
can total them. Or you might enter several different numbers that are parr of 
an elaborate calculation. Spreadsheets can work wirh whole numbers, deci- 
mals, negative numbers, currency, and other types of values, including scien- 
tific notation. 

» Dates, Dares are a necessary part of most worksheets, and spreadsheet pro* 
crams can work wirh daie inform a cion in many ways. A dare may be added 
to a worksheet simply to indicate when it was creaied. Spreadsheets also can 
use dales In performing calculations, as when calculating tate payments tm a 
loan. If the spreadsheet knows rhe payment's due dare, ir can calculate late 
fees based on ihar date. 
» Formulas. The power of the spreadsheet lies in formula*, which calculate 
numbers based on values ur formulas in mher cells. You can create many 
kinds of formulas to do basic arirhmeric operations, calculus or rrigono met- 
ric operations, and so on. Suppose, for example, that the manager of a real 
estate office wants to calculate the commissions paid to agents over a specific 
time period. Figures 10A, I 6 and 10A. 1 7 show a simple formula that takes the 
tntal sales fnr -each ajjenr and calcu- 
lates, [he ctsulciviisirin fur that total. If 
any part of rhe formula (either the 
sales rcr.il or the commission percent- 
age} changes, the formula can auto- 
matically rcc.ilci.il.ite the resulting 
commission. 

Cells also can hold graphics, audio 
files, and video or animation files. To 
the spreadsheet program, each type of 
data has a particular use and is handled 
in a unique manner, 



SELF-CHECK :: 

Circle the correel answer for each question. 

1 . You can shareware before you haw lo register or pay for it. 

a. modify k try out c. distribute 

2. Word processors contain tools tor wealing -based documents, 

a. laid h. number c Chart 

3. In a spneadsneet, . , can twlp you mate sense of a worksheet's conlents 

a, lorinujs Eh values t labels 
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Presentation Programs 

If you have ever attended a seminar or lecture that included slides Of overhead 
irarLiparcndeS tlut Were projected 011 a wall iCrccn of displayed Oil a computer 

screen or video monitor, then you probably Itavc seen the product of a modem rot mora tirwmalian m 

presentation program. S'rescntarnon program* cnahlc The i^rr rr> L-rcatc jincj edit pfaspfiHtion c#npams, vtsJl 

tolortul, tompctliiifi prcscoufiuiis iharvJii Ik displayed in various way*, and used hltji^'www.rnhhe.ctjfli/ 

ro support any type of distussiuru pciemorion 
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Who 



Once you start using a computer, it does not take long to 
Learn that software can be very expensive. If you use your 
PC a lot, especially if you use it for work, you can. Spend 
hundreds or even thousands of dollars on software in a very 
short time. 

But even though you pay a lot for software, you do nut 
necessarily own the programs on your PC. ihH fart surprises 
a lot of people, but it is true just the same. 

What happens, then, when you pay for a piece of soft- 
ware? That depends on the software maker, but very few de- 
velopers gram you actual ownership of a program, even 
after you 'purch&MT it. Instead of buying the software it- 
jelf. you really pay for d license tli^it grants you permission 
to install and use the software. 

Why a License? 

In very simple terms, a license is an agreement between you 
and the software's maker. Under most software license 
agreements, the devetopeT grants you a few rights to the 
program, but keeps all the remaining rights. 

Most licenses allow the user to install the program on a 
single computer and to make one backup copy of the in- 



stallation disk.[s}. If you want to install the software on a 
different computet the agreement may state that you must 
uninstall it from the first computer. If you install the pro- 
gram on multiple PCs or make multiple duplicates of it, you 
may be violating the terms of the License. If the software 
developer catches you r it can take the software away from 
you and even press charges under applicable laws. 

Software developers have good reasons for Licensing 
software instead of selling it outright 

>? Pfracy, Software piracy is the act of copying software 
without the developed consent (and r more important, 
without paying the developer), then selling or giving 
away the copies. If you use the original installation disks 
to install the program on multiple computer; at the same 
lime, that is piracy too. Software developers lose billions 
of dollars eve 7 year because of piracy. By Licensing their 
products and maintaining some ownership of them, how- 
ever, developers can take action against pirates. If a de- 
veloper actually sold the software itself, it might be 
giving: away all its rights to it and piracy would be an 
even greater problem. 



['uv^i.'Tvtjmim p r 1 .111 v-; allow the user to design h I hd L' l — si ngJe-scrern images 
thai contain a combination of text, numbers, and graphics (such as charts, clip 
arr t vt piuure*) often uii J etilorfui background. A scries oi slides, displayed irj a 
spctific ntnier ro an audience* is called a pr^em^-nun. Usually, rhe person show- 
ing rhb' slides (the presenter) speaks to the audience while rhe slides arc being dis- 
played. The slides themselves show unique* specific pieces of information; the 
prr^-nTiT fills in the details with his or her speech. 

Slides can be simple or sophisticated. Depending on jmur needs, you can turn 
a basic slide show intci a mu 1 1 i media event usinj; the built-in features of many prey 
sriir.lliml programs. 

The Presentation Program's interface 

The [ypical prtHeiiMtinn program displays a slide, in .1 large document window 
ami provide* nmls lor designing and editing slides. Presentation programs provide 
many [if ihc features found in word processors {for wurLiog with text!, spread- 
sheets rfc i-r creatinj; charts), find graphics proftram's (for creating and editing sim- 
ple j>rnptiLL-0. You can add flemenrs ro the slide simply by ryping h malting menu 
or TiMhlt-iar choices, and dragging. As ytm work on the slide, ynu sec exactly how 
ir will look when it is shown Co an audience. 

I'imirL' lOAJfl *hows a slide in Micrtrtott PowerPoint, a popular prestntarion 
pro^m. Nnre r/har rhe srarns h.ir s,iys rhai the presentation comains five slides. 
A primal ion can contain n iin^c ilide or hundred^ Presentation programs let 
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>■> Modifications. Mast license agreements state that you 
cannot make modifications, to a program's source code. If 
developers allowed this. It would be an easy matter for 
others to make changes to a program, then try to claim 
the modified program as their own. 

Even though the developer keeps most rights to a pro- 
gram, however, yott still have some rights, too. If the pro- 
gram dues not perform as you expected, you have the right 

to return or exchange it You also should be able to expect 
reasonable customer support from the developer. 



Where Will I Find the License? 

Tn many cases, the license agreement and its terms may be 
printed on the software's packaging; when you open the 
package and install the program, you arc bound hy the li- 
cense's terms. More and more developers, however, are 
adding the agreement to the software installation process. 
This means that when you install the program, the agree- 
ment appears on the screen so you. can read it. You then 
can click a button tn indicate whether you accept or decline 
the agreement, If you accept, the installation continues- If 
you decline, the installation aborts* 

Either way, you should always read the license agreement 
carefully and decide if you want to accept it. If you do not 
accept the license agreement, you may be able to return the 
software. {Note, however, that many stores may not accept 
opened software packages for a refund, although you may 
be able to exchange it for a store credit or a different pro- 
gram.) If you accept a license agreement, however, you 
should honor its terms. 
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you save a. ujcuip 01 slides in uric file so that you can open the related slides and 
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navigation burtons thai lei you move from one slide to another, a meatus bar, :md 
other rook. 
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a slide layout that contains 
a chirr, for example, you 
enter the dun'* data in a 
separate wirtduw, called 1 
datasheet. The prugram 
uses the data it] create a 
chart. 

To insert clip an or an- 
other type of graphic in a 
slide, you can select an inv 
age from your software** 
collection of graphics (as 
shown in Figure 10A.23 ) or 
import an image file such 
as 3 scanned photograph 
or ctip art, Built-in paint 
rools also enable yon to 
draw simple graphics and 
add them to your slides. 
These tools are handy if 
ymt want to add callouts 
to specific: elements of a 
iMc 

Presenting 
Slide Shows 

You can present slides dt* 
recrly from your com* 
purer 11 * disk, along with 
any audio or Video files; that you embed in yrmr slides. Your audience can vie\ 
slides in several ways: 

» On the PC's Screen. If you are presenting slides to a few people, your PC's 
monitor might be adequate for an informal slide show. Of course, the larger 
the monitor* the better your audience can see the slide* r 

» Oil a LargcFormai Monitor. Lar^c- format CRT acid plasma murmurs cart 
display your slides at the proper resolution and large enough for a sizable 
audience to view comfortably (see Figure tOA.24}. These devices are expen- 
sive and mine JiStKuh i<> trjn->p<Hn lIuji a Marl J. if J monitor, hoi iSicy may 
he the best solutions for some presentation, settings. 

>i On a Tclcvi ui m Screen, I ?h i rig a Pf -cn-l~ V ldiiu n or. 
you can Connect your computer to a standard televi- 
sion and view the PCs video rmtput on the television 
monitor. This solution may sound convenient, but 
compatibility issues must be considered {nor all con- 
verters work with all televisions, for example!, and 
televisions do not display images at the same resolu- 
tion as a PC monitor, linage quality may suffer when a 
PC-to-TV converter is used. 

» Prom a Data Projector. Portable, high-resolution data 
projectors arc expensive, but tliey can display slides to 
a large audience. These projectors plug into one of the 
PCs ports and accept the system's video output. 
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Creating a Macro 



Although you may think your favorite software program 
saves you 3 great deal of time and energy, it c&uld probably 
»ve you » great deal more if you used its mo<st powerful 
tools— macros. 

What Jsa Macro? 

Simply put, a micro is J List of command?, keystrokes, or 
other actions that rta^e been saved and given a name. When 
you create a macro, you re«Td a series of actions, When 
you replay the macro, it repeats those actions for you. You 
tart use macros to automate nearly any task rJiat requires 
multiple steps— no matter how many steps are involved. 

Many commercial applications support macros, and some 
even feature an array of built-in, predefined macros that 
you can use right away or customize to suit your own work 
style. These applications usually allow you to create your 
own macros to automate tasks that you perform Frequently 
or that require several steps [making them difficult to do 




my). 



Suppose, for example, that you are using a word processor 
to clean up a collection of oW documents that weie keyed 
by someone who always inserted two hlank spaces after 
every period. Today, tt is more common to insert only one 
blank space after a period, One of your tasfcs is to eliminate 
all the extra blank spaces from the documents. To make this 
change to a document, you can scan through the document 
one Line at a time, replacing the extra spaces as you find 
them. Or you can use the word processor's Find and Replace 
commands to automate the process, This function can 
search the document; when it finds a period followed by 
two spaces, it replaces them with a period followed hyone 
space. Manually running the Find and Replace feature, how- 
ever, can still take a lot of time. 

If your word processor supports macros, you can create a 
new macro that does the job for you. Just open one of the 
documents, start the word processor's macro-recordinc] fea- 
ture, and manually perform the Find and Replace process 



Regardless ot" rhe method yim use ro project your slides, navigating a slide 
show is a. simple process. You. can move from one slide to the rie*t by clicking the 
mouse burton or pressing ENTER. Or you can automate the presertTaliun by setting 

i display Time for each slide, Presemariun program* make it easy to take slides nut 

uf sequence or rearrange slides during a presentation. Ynu can e\en use the pro- 
gram's drawing tools to draw urt a slide while it is being displayed. 

Personal Information Managers 

Norton 

ONLINE It's harder Than ever to k«p track of people. You probably know several people 
who have, a home phone number, a cell phone number, one or two e-mail ad- 
dresses an instant messenger address, and a fa* machine number, all in addition 
to rheir "snail mail" address. (The rerni siutl mail refers to rhe U.S. PostaI Ser- 
vice.} To make matters more difficulty some people also have a Web page, a spe- 
cial number for voice mail messages, a pager, and even a second mailing address! 

It is very common for husi newspersons to have multiple contact points. Of 
course, these many means of contacting people ire supposed ro make it easier to 
reach Them. But keeping track of all ihoic names, numbers, and addresses — called 
cijn [3 cr inforrnarirm— can he rrusrraring. 

The explosion of contact information has jyTen rise to a special type of soft- 
ware* called the pcistjiul inlWm.HuMi nnnu^t, nr P1M. A persona) information 
manager ifl designed Eo keep traL'k of many different kinds ofconfacr informs hurt, 
for many different people. PlMs are sometimes referred tu asumtan ui.-n.ij;?™ ur 
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while the recorder runs. You can then save the macro, give 
it a name [such as "Periorj_3r»d_One_Sfiace , ') F and assign it 
to a shortcut key (such as alt+1) or a toe-liar button, de- 
pending On your program's macro capabilities, Afterward, 
you can run the macro with the elide of a mouse or by press- 
ing a simple key combination instead of manually repeating 
all the steps yourself. 

Macros on be as simple or as complex as necessary, and 
you can create macros for nearly any task. In a spreadsheet 
for example, you might create a macro that selects a column 
of data, applies a specific format sorts the data, and in- 
serts a function (like SUM) at the bottom. In a graphics 
program, you might create a macro that opens a group of 
image files, sizes them and adjusts their color settings, and 
prints them out on individual sheets, each identified by its 
file name, A macro can even include other macros, 6 
you to perform multiple tasks at one tinw r 



Preparing ft? racofd a new noon, ft AfarasfflTHtvzr. 



coniaei-mnnaKCiri ?ni software One of rlie most popular PlMs is Microsoft Oui- 
look, shown in Figure 10A.2J. 

PIMs make contact managemenr easy, became rhey provide special placehold- 
ers for all kinds of contacr information — everything from phone numbers and 
e-mail addresses ro Web pages and regular mail addresses. To manage contact in- 
form aii«n frir a person, you add him nr her ro your enntner list, (Most I'IMs store 
and arrange contacts by first name or lasr name* according to ymtr pretcrmcr-J 
Then you simply rype all the contact points into the appropriate hoses in that per- 
son's contact sheet (see Figure IOA,2tf|. 




FIGURE tOA.25 



Mcfosotl QutoA lets you manage 
contact fats, your stuatful &. and Dinar 
important inionnation. it S aw a 
powerful e-maS program. 
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FIGURE 10A.26 



Adding cmsfld nroriTiaiifjn for a pgi&n 
mHcrDSoflOuttooku 



Like many oilier PI Ms, Our look stores much more than 
[ml contact information.. You also can use a MM to manage 

■ : i lillk", ULMCL- L'fJLtillJcfi, illld MTl Up [u Ju Lft[S. Ou[- 

looik i-i ;itso a powerful e-mail program that ynu can use to 
send messages, to anyone in your contact list {see Figure 
IDA. 2^1, Contact lists art often called address books in e-mail 
pfogtajiisaiid PJMs. 

Many professionals, especially salespeople, use a PIM as 
their primary software took This is because they can manage 
their calendar and associate specific events with specific con- 
tacts, I or example, if you schedule a meeting* you can place it 
in pour PIM's calendar; note the time, place, and purpose of 
rlu mu ring; and create a list of attendees from your contact 
list. Th* capability not only lets you manage your schedule 
Juy.i. m the bsi detail, hsir. gives you a permanent rccorJ of 
your activities. (See Figure 
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» Commercial software is any program you must purchase. Commercial software is sold 
in the form of stand-alone programs, software suites, and shareware. 

» Some software does not have to Eh purchased, such as freeware, public domain soft- 
ware, and open-source software. 

» Word processing programs are used to create and format text-based documents, such 
a; letters and reports. 

» Word processors feature on-screen tools round in most kinds of productivity applica- 
tions. These tools include a menu bar, toolbars, rulers, scroll bars, and. a status bar 
» Most of a word professor's tools are used for formatting documents, You can format 



Spreadsheets work with four basic kinds of data: labels, numbers, dates, and formic 
las. A spreadsheet can perform complex calculations on the numbers in its cells. 
Presentation programs let you create presentations, which are collections of single- 
screen images called slides, A presentation may also be called a slide show. 
Presentation programs include tools found in word processors, spreadsheets, and 
graphics programs,, so you can combine all manner of text and images on your slides. 
You can present slides directly from your computer's disk. 
Personal information managers (PIMs) are special programs designed to manage con- 
tact information, schedules, and other personal or business information. 
Many PIMs also are e-mail programs, making it easy to send e-mail messages to any- 
one in the program's address book. 
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Key Terms : : 






adoVess book, 378 


formula bar, 369 


shareware, 364 


block, 367 


frame, 374 


slide, 372 


cell 369 


freeware, 3(54 


snail mail, 376 


cell address, 369 


label, 369 


software suite, 364 




menu bar, 366 


spreadsheet, 368 


character Format, 367 


open-source software, 365 


stand-atone program, 364 


commercial software, 364 


paragraph, 368 


status bar, 366 


contact information, 376 


paragraph format, 368 


template, 374 




re, 377 PC-to-TV converter, 375 


t&t bo*, 374 


contact manager, 376 


personal information manager 


toolbar, 366 


deselect, 367 


(PIM), 376 


type style, 367 


document area, 366 


point, 367 


value, 370 


document format, 368 


presentation r 37? 


word processing program, 365 


document window, 366 


presentation program, 372 


word processor, 365 


edit, 366 


public domain software, 364 


workbook 369 


font, 367 


ruler, 366 


worksheet, 369 


format 367 


scroll oar, 366 




formula, 370 


select, 367 





Key Term Quiz : . 

Complete each statement by writing one of the terms listed under Key Terms in each blai 

1. You can try out a(n) program before you must purchase or register it. 

2. is software of any type whose source code Is available to users, 

3. Changing an existing document is called the document. 

4. WonJ processors enable you to perform three basic types of formatting: . 

5. In a spreadsheet program, you actually work in a document called a{n) 

6. A column letter and a cow number combine to form a(n) 

7- A spreadsheet program uses to calculate numbers based on the contents of a worksheet's cells. 



3 You use a presentation program to design 

te*t, numbers, and graphics. 

9. In a slide, you enter text in a special placeholder, which is called a(n) _ 

10. The term - - - refers to the U,S r Postal Service. 



, which are single-screen images containing a combination of 
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Multiple Choice 

Circle the word or phrase That best completes each statement, 

1. A won! processing program or an e-mail program is an example of a program. 

a. system b. spreadsheet c. template d. s 

2. Most word processors feature one or more which provide buttons that issue commands. 

a. menu bars b. toolbars c status bars d. scroll bars 

3. In a word processor, yog text to maris it for editing or formatting, 

fl r block b. delete t. move d, select 

4. To navigate a worksheet, you should understand its system of 

a. cell addresses h. spreadsheets c. formulas d. Labels 

5. can help you make sense of a worksheets contents. 

a. Cell pointers b. Labels c Cell references d. Values 

6 In a spreadsheet program, a is a set of worksheets in the same file. 

a. formula b. label c. workbook :i. value 

7. In a worksheet a is the intersection of a row and a column. 

a. formula bar b. cell c. ruler d. frame 

B. To create a chart in a slide, you enter data in a separate window called a . 

a. datasheet b, spreadsheet c. worksheet d. rapsheet 

9. A is designed to keep track of many different kinds of contact information, for many different people. 

a. workbook b. program c PIM d. stand-alone program 

10. In a personal information manager, a contact list may be called a(n) 

a. black book b. contact book c. address book d. contact point 
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Overview: Graphics, Graphics Everywhere 

You may Hot realize that in any of the imapes you sec arc created on a 
computer, Fcum postage stamps to magazine illustrations, from hilt- 
hoard* to television programs* a|] kinds of graphics arc created and 
edireJ using computers and graphics- software. Graphics programs— 
and the designers who use them— have heairnc so polished thai it is of- 
ten impossible to [ell a photograph or hand-Jrawn illustration from a 
cumputergenerated graphic. 

With l lie computer's capability In mimic tradition;! t artislv' media, 
graphics software allows artists- lo du with 3 computer what I hey once 
did with, brushes pencils, and darkroom equipment. Similarly, archi- 
tect* and engineers now do rtiost of their design and rendering work on 
compuler*, — j [though many were trained in traditional paper-based 
drafting methods. By using the computer, they produce designs and ren- 
derings I hat are highly JccuraLe and visually pleasing. 

Graphics software has advanced a great deal in a shorr time, [n the 
early 19K0s, most graphics programs were limited to drawing simple 
geometric outlines, usually in one color. Today, graphics software offers 
advanced drawing and painting tools and almost unlimited color con- 
trol. You can see the pioducls of these powerful tools everywhere you 

look. Their results tan be subtle or stunning, ohviousty artificial, or 

amazingly lifelike. 




Graphics and 
Multimedia 



OBJECTIVES :: 

» Define the terms bitmap a nd 
vector and differentiate these file 

List some of the moit commonly 
used file formats for bitmap and 
vector images. 

Identify four ways to load graphic 
file; into a computer. 
> List five types of graphics 
software and their uses. 
Define the tetms multimedia and 
rntevortrVfty, 
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FIGURE 10R.2 



Ti ns vfr,lrjr is defined as a line slraclwg 
tojtwMn r«r> flncpons. raiher than as a 
set d1 pixels. 




FIGURE lUB.a 



WchKmi] wlh a rjgitaid photograph wi 
Paint Stop Pro. a poptiar bitmap-based 
graphics program. 



Understanding Graphics File Formats 

Computers can create many, many kinds of graphics — from simple line drawings 
to three-dimensional animations. But all graphics files fall into one of two bask 
categories, known as bitmapped and vector files. 

Bitmap and Vector Graphics 

G rapines files arc made up of either 

» A grid, called a hiuiwp, whose cells are filled with one or more colors, bis 
shown in Hgure 't he individual cells in the grid can oil be filled with 

die same color or each ceil can contain a different color. The term raster is 
sometime*, used ro desuihe bitmap images. Human images also may lie re- 
ferred ro as bitmapped huges. The easiest way ro imagine how bitmaps 
work is to think of your computer's monitor. It displays images as collections 
of individual colored pixels. Each pixel is a cell in the grid of a bitmapped 
image. In fact, the individual pieces that make up a bitmapped image are of- 
ten called pixels. 

ti A 5Ct of vectors, which arc mathematical equations describing the size* 
shape, thicknesi^ position, color, and fill of lines or closed graphical shapes 
(sec Figure I C : j ! . _L ;■ . 

Some types of graphics programs work with bitmaps; some work with vectors; 

and some can wnrk with both. 1-ach type of graphics file- has its cwn advantages 
and disadvantages, Whether you use a bitmap- nr vector-based program depends, 
on what yon are trying to do. For example, if you want tn he able to retouch a 
photo, create seamless tiling textures fur the Web ur for i-D suriaceS, or create an 
image that looks like a painting, you will chnosc bitmap- based software (sec Fig- 
ure H)1U>. 

Vector-based software is y€jur best choice if you want the flexibility of resizing 
an image without degrading its sharpness, the ability En reposition elements easily 
in an image, or the ability to achieve an illustrative look as when drawing with a 
pen or pencil. 

Strictly speaking, vectors are lines drawn brum nne point 
to another, as shown in Figure I0B.4, Vector-based software 
can use mathematical equations to define the thickness and 
color of a hoc, its pattern or fill, and other attributes. A I 
though a line on the screen Is still displayed as a series of 
blocks (because that is how all monitors work), it is an 
equation to the computer. Thus, to move the line from lo- 
cation A to location B h the computer substitutes the coordi- 
nates fot location A with those for location I*. This 
substitution saves the effort of calculating how to change 
the characteristics of thousands of individual pixels. 

File Formats and Compatibility Issues 

Perhaps more than other types of computer- genera ted doc- 
uments, graphics files require u\cz\ to understand and work 
with different types of file formats. A file formal is a stan- 
dardized method uf encoding data for storage, bile formats are important because 
they tell ibe program what kind of data is contained in die file and how the data 
Is organized, 

bile formats may be proprietary or universal. The structure of a proprietary file 
format is under the sole control of the software developer who invented the for- 
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mat. Universal file formats are based on openly published specifications and arc 
commonly used by many different programs and operating systems. For example, 
Adobe Photoshop, by default, saves images; in its proprietary PSD format, but it 
also can save files in several universal format^ iuch as TIE, GU\ JPEG, PJCT, and 
TGA. Word processing programs can read and save files in specific formats such 
as DOC or RTF f or TXT. 

Nearly all bitmap-based graphics programs can use any of the file formats 
listed in Table 1UB,L For this reason, these formats are said to Iw compatible with 
such programs. For example, most bitmap -based programs can open, read, and 
save a file ril GIF format and convert it to a different bilrliap formal, such a* Til; 

Most vector-based programs create and save files in a proprietary fde format. 
These formats aTc either incompatible with {Cannot be used by \ other programs, 
or the j are not totally supported 



by other programs. The problem 
With incompatibility Jed develop- 
ers to create universal file for- 
mats for vector-based programs. 
Only a handful of common file 
formats, such as DXF (Data Ex- 
change Format) and IGFS (Initial 
Graphics Exchange Specifica- 
tion) exist for vector graphics. 
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Standard Formats tot Bitmap Graphics 


Format 

BMP 


Ascription 

(BitMaP) A graphics format native to Microsoft Windows, BMP is widely used on PCs For icons and 
wallpaper, Some Macintosh programs, also can read BMP files. The- BMP file format support* up to 
24- bit depth color, or over ]o million different colors. 


Pit E 


(PICTuro) This is the native format defined by Apple for use on Macintosh computers. It is widely 
used on Macs tut fs not usually used on PCs. 


TIFT 


(Tagged Image File Format) TIFF is a bitmap Format defined in by Microsoft and Aldus {now 
part of Adobe) and widely used on both Macs and PCs. This format is usually the best to use when 
exchanging bitmap files thai will be- printed or edited further 




(Joint Photographic Experts Group) JPEG is often abbreviated as JPG (pronounced JAY-peg). This 
bitmap format is common on the World Wide Web and is often used for photos and other high- 
resolution (24-bit or million-: of colors) imago 1 ; that will be viewed on srnppn. 


GIF 


(Graphic Interchange Format) Like JPEG images, GIF images are often found on World Wide Web 
pages. Unlike JPEG images.. GIF images can contain only ?SG or fewer unique colors. 


EMF 


(Windows Enhanced Metafile) This format was originally developed for the Microsoft Office suite of 
application i. It uses the Windows built-in graphics device interface, or GDI, to create images that 
can be scaled to display m the highest-possible resolution on any device selected — screen or 
printer. This technology creates something oFs hybrid between the vector graphics and bitmap 
types, since EMF bitmaps can be resiled without any loss of quality. 
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Getting Images into Your Computer 



Seaming an image mto a cwrpjfer tor 



FIGURE 10B.S 



Ihfi df> ail miledififi 1rr<m Micrasf/I 
W<rd20O3. 



Nearly all graphics programs let yon create images from scratch by building lines, 
and shapes into complex graphics. But artists and designers do nor always start 
from scratch; they often begin with an existing image and rhen edit or enhance it 
by using graphics software. There ate several ways to load images tutu a com- 
puter for editing, but the most common methods are 

$ Scanners* An image scanner is like a photocopy machine, but instead of 
copying an image onto paper, it transfers the image directly imo the com- 
puter (stt Figure J 01*. 5), A scanned image is usually a bitmap file, bur soft- 
ware tools arc available for translating images into vector format. 

>i Digital Cameras A digital cam- 
cm -.l^rc^ diejM/.cd i m apes fur 
transfer inro a computer. The re- 
sulting file is generally a bitmap. 
}> Digital Video Cameras. A digital 
video camera captures and stores 
full- root mil viden on small tapes 
or optical dWs. You can copy 
the content onto a computer for 
ediring or transfer to another 
storage medium, such as DVD. 
» Clip Art, The term i rongi- 
natcd with large books filled 
with prciffssinnalty created 
drawings and graphics that 
could be clipped from ihe 

pages and glued to a paper 
lay nut. Ibday, clip art pro- 
vides an easy way to enhance 
digital documents. Many *,oli- 
warc programs (especially 
word proCtSSQrS) feature 
built-in collections of elip art, 
arid collections are aUo avail- 
able un CD-ROM and rhe In- 
ternet (see Figure 103,6). Clip 
art can be in cither bitmap or 
vector format* 
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Graphics Software 

Creating a digital image or manipulating an existing image can involve a complex 
array of pHJCcNses. Since lt. lc) the ULusl suphiMLcalcd e,r.L]i I lk s pro^ani l.iiiilciE 
perform all rhe operations that may be required for some types of graphics, de- 
signers, frequently use more than one of the five major categories of graphics soft- 
ware to achieve their goals, including 
» Taint [iRi^r.Liiih. 
» Photo-editing programs, 
» Draw programs. 

>> Computer-aided design (CAD) programs. 
» 3-D modeling and animation programs. 
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Of the five, the firs-T two a re bitmap-based paint programs; the rest ate vector- 
based draw programs jaErhough J-l> programs commonly wort with vectors or 
bitmaps). 

Paint Programs 

Paint program* arc bitmap-boned, graphics programs, Vcni already may be faiml* 
iar with Li paint program, like Window h i'aint. I\iinl programs ranj;c from the 
very simple (with only a handful of tools) to tlic very complex* wirh tools that 
have name 1 ? such as paintbrush, pen, chalk, -watered lors, airbrush, crayon, and 
eraser- Ticca use paint program* keep track of each and every pixel placed oil a 
screen, they also can perform cask?, ih.u are i m ps issi h le with traditional aftisTSf 
tonls — fnr example, erasing a singEe pixel or cnangLrtg every pi\e! in an image 
front wne color to another color. 

Pairtt programs provide the 
tools for creating some spec- 
tacular effects. More sophisti- 
cated paint programs can 
make brush strokes that ap- 
pear thick of itiiii, soft or 
hard, drippy or neat, opaque 
or transparent. Some pro- 
grams allow you to change 
media wirh a mouse click, 
turning your paintbrush inro 
chalk or a crayon or giving 
your smooth "canvas" a tex- 
ture such as rice paper or an cggHlniJ i m l E igurL- Hih.^i. 

Draw Programs 

Uruw pre (grains are vector-based graphics programs that arc well suited for work 
when acctiracy and flcxi bE3iT3- arc as important as coloring and special effecrs. You 
sec the output of draw programs in everything from cereal box designs to televi- 
sion show credits. 

Simply by clicking and dragging in a draw program h you Can change a shape 
into a different shape, move it, or copy it (see Figure I OIkK}. Paint programs don't 
provide lliis llexihihlv liecause they da not K-Cnjgmze lilies^ shapes^ and fills as 
unique objects. 

Draw programs arc sometimes referred to as ubpect-oriented programs llecausc 
each item drawn — whether it is a line h square > rectangle, orcirete — tstreared as a 
separate and distinct object from all the others, (Some designers and draw pro- 
grains use the term entity rather than uft/ei'J, but the concept is the same. I All ob- 
jects created in draw programs consist of an outline and a fill. The fill can be 
nothing at all, a solid color; a vector pattern* a photo, or something else. For ex- 
ample, when you draw a square wiifa a draw program* lEseeompLtier remembers 
your drawing as a square of a fixed si?c at a specific location, which may or may 
not be tilted — nor as a hunch of pixels in the shape of a square. 

Photo-Editing Programs 

When scanners made it easy to transfer photographs in the computer at high res- 
olution, a new class of software was needed to manipulate these images on the 
screen. Cousins to paint programs, photo-editing programs now take the place of 
a photographer^ darkroom for many tasks, Because photo-editing programs (like 
paint programs) edit images at the pixel level, they can eonrroE precisely how a 
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FIGURE 1 OB ,1 



WarercrJgrs and liirtuFtra arc- a law Qf 1fie 
eUfBCtt ara^e In sctibtsllcaled paJiH 
□rograms. 




FIGURE 10B.8 



Oenano e elide into si waf by 
draggng, In a draw program. 
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Tt*s image demonstrates- »iow a ptalo- 
rror.(iulatitw program can bo usjfl to 
combine t/« prides LageRier to craale a 
sinking arte. 



FIGURE 1QB.11 

Consuycloi documents— commorty 
Jjichvii as tjuepnnts — ase camrnonty 
created *i CAD programs and used aa 
the basis SofDulkJngs, s^rraertig 



picture will IsjoL They lEsu arc used lu l~J i t LiuujjKoujjjrjpiui: iitia^L^ and lu cre- 
ate images; fault scratch. 

Photo-ediring programs 
arc used most often for 
simple jobs such as sharp- 
ening focus, adjusting con- 
trast, or removing flaws 
from digitized images. In 
Figure 1011.9, for example, 
software is being used to 
hide a scratch in a scanned 
phoro. But photo-editing 
programs are also used to 
mudih photographs in 
ways far beyond the scope 
of a traditional darkroom, 
as shown, in Figure IOB.10. 



Computer-Aided Design Programs 

Ctimpu t it- aided design (t AUj, a J ho called cimip filer-aided drafting or cumputcT- 
aided drjit-ing, is the computerized version of the hand-drafting process that used 
lobe done wuti a pencil and ruler on a drafting table {sec Figure I0A.1 1). CAD is 
used extensively in technical fields such as 
architecture and in mechanical, electrical, 
and industrial engineering. CAD so fr ware 
also Ik used in other design disciplines, 
such as textile and clothing design and 
product and package design. 

Vector-based ("All drawings are usu- 
ally the basis for the actual building or 
manufacturing process of houses, engine 
gears, or electrical systems, for example. 
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To satisfy the rigorous requirements of manufacturing, CAD program* provide .1 
high degree of precision. If you want ro drjw a line that is 12.396754 inches bug 
or a circle with a radius of 0.90746 ccntimcier, a CAD program can fulfil! your 
needs. In fact, CAD programs are so precise, ihey can produce designs; accurate to 
rhc micrometer — or one millionth of a meter. 




3-D and Animation Software 

You arc constantly exposed ro elaborate 3-D imaging in movies, television, and 
print. Many of these images are now created with a special type of graphics soft- 
ware, called 3-D modeling software. Fast workstations or PCs coupled with 3-D 
modeling programs; can lend realism ro even rhc mosr fantastic subjects. 

Digital 3-D objects can be 
modified to any shape using 
electronic fools much like rhose 
used in woodworking. For ex- 
ample* holes can be drilled inro 
computer based 3-D objeers, 
and comers can he made round 
or square by selecting the appro- 
pri.trc menu item. Three-dimen- 
sional objects also can lie given 
realistic textures and patterns 
(see Figure 10B,12) T or they can 
be animated or made to fly 
through space. 

An ourgrowch of rhe 3-D explosion is computer-based animation. Since the 
creation of filmmaking* animation was possible only through a painstaking 
process of hind-drawing 3 series of images j called celts), as shown in Figure 
tOli. 13, .md then tilming them one by one. Each filmed image is called a frame. 
When the film is played hack at high speed i usually .i round 10 frames per second 
for high-quality animation] , the images blur together to create the illusion of mo- 
tion on the screen. The process of manually creating a short animation — even just 
a few sectJddV worth — can take weeks of labor. 

Computer-generated imaging (Ct.Jl has changed the world of animation in 
many ways- Although computer animation works on the same principles as tradi- 
tion.]! .mi [iia4 ion (.1 sequence of still images displayed in rapid succession com- 
puter animators, now have high lv sophisticated toots that take the drudgery out of 
i be animation process and allow tlicm to crate animation mure qukkl v tli.m tier. 
Computer animators alsn have the advantage of being able to display their anima- 
tion on the computer screen or output them to CD-ROM, videotape, nr film. 

An added bonus ot computer animation is fSie ability to an i male three-dimen- 
sional characters and create plmlorcaliMk scenes. (Tile Computer-generated image 
looks so realistic that it could be mistaken for a photograph of a real -life object.) 
These Capabilities make Computer-generated characters difficult to distinguish 
from real ones. Some examples ate the charterer Cm ill urn in The Lord of the 
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Computers \n Your Career 

Careers in Multimedia 



No two workdays are alike for Corby Simpson, senior pro- 
grammer at Toronto-based creative POST Inc., a post-pro- 
duction facility offering creative solution* for broadcast 
television and interactive media that ha? worked with 
clients such as The Discovery Channel and General Motors, 
Simpson may start the day programming a CD-ROM. filled 
with video content and then switch to designing a CD-ROM 
label for distribution, authoring a DVD, or developing con- 
tent lor use on a personal digital assistant (PDA) later in 
the day. 

When he's not handling one ai those projects, he's up- 
dating his skills and learning about new technologies. 

■"Keeping up with the new trends can be a full-time job 
in itself/ says Simpson, who completed a three-year media 
arts program and a one-year interactive multimedia post- 
graduate program at Sheridan College. 

For Simpson, the multimedia field is most enjoyable for 
the creative outlet it provides. "Its one of the only indus- 
tries where you can invent things with no tost attached to 
them, just time,'" says Simpson, "You can also invent other 
people's ideas, and if they're successful, you get a piece of 
that pie too" 



Sometimes, the creative aspect also can pose challenges 
for Simpson, who recently was under pressure to learn how 
to change the way 50,000 lines of computer code worked. 
The application was our own invention, so we couldn't out- 
source It," says Simpson. "Under normal conditions some- 
body would go to school for three years to learn what we 
did in less than a month." Simpson sees opportunities in 
the multimedia Held as growing, thanks to an increase in 
Web- based applications and wireless development. 

Careers in multimedia are as varied and as numerous as 
multimedia products, with the workload typically shared by 
a team, helmed by a creative director who is responsible for 
developing and refining the overall design process from 
start to finish. The creative director is also responsible for 
integrating that design process into the developmental 
process of the company. The team members of a multimedia 
project usually include some or alt of the following: 

■>* Art Director Directs the creation of all art for the project 
Technical Lead Ensures that the technological process of 
a project works and that it accommodates all project 
components and media. 
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SptiKii a Uic most tusit and uhvtcsjI 
radium Inr conmrucatirg tnougnis and 
idecs Aitur cofikirics d practice, peopfe 
find speech a natural and ettectbre way 
to coniniurrcaJe. 



passes of [cxl Jjid piLlun-N. In .r multimedia Vcikhhi, however* the encyclopedia's 
picrures can move, a narraror's recorded voice can provide die tew, and the user 
cm more around at will by clicking hypcrrcxt links and using navi^.irional tools. 
By combining different types of media to present the message, the encyclopedia's 
Lin". rlupcT improves the chances that LrSCJS wi[| understand and remember the 
infornuliDn, 

Of COltTSC, [he SSAie point can 
he made abnur lelevisimi pro- 
Kraniniinp bri!ause it uses various 
media dl lIil- miii 1 1: tiiilc. Com- 
puter Technologies, however, en- 
able I'l -b,iitd multimedia 
products to go one step further. 
Because the computer can accept 
and rcspnnd to input frnm the 
user, it can husE interactive riiuEri* 
media evenih, involving the user 
unlike any honk, muvic, or televi- 
sion program. 

Interactivity has been defined 
in many ways, bur in the realm of 
multimedia, the term means that 
[he u Her and program respond to 
one another! the program eontin- 
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Interface Designer Directs the development of the user 
interface for a product, which includes not only what 
users see but also what they hear and touch, 
Instructional Designer Designs the instructional system 
for the product which determines how material is 
taught, if the product is educational. 
Visual Designer Creates the various art forms, usually 
within a specialized area, 

Interactive Scriptwriter Weaves the project's content 
among various media and farms of interactivity. 
Animator Uses 2-Dand 3-0 software to create animation 
and effects. 



: Sound Producer Ai a manager; creative artist, and pro- 
gram mer, a sound producer designs and produces all the 
audio in a product. 
■ Vldeographer Creates the video footage that interfaces 

with the interactive technology of trie product. 
- Programmer/Software Designer Designs and creates the 
underlying software that runs a multimedia program and 
carries out trie user's commands. 
The Bureau of Labor Statistics reports that job opportuni- 
ties for multimedia professionals btg expected to grow as 
fast as average for all occupations through the year 2010, 
Median annual earnings of salaried multimedia artists and 
animators were $41,130 in 2000, with the middle 50 per- 
cent earning between J3D,7DD and S54.040. 




ually provides ihc user with a range of 
choices that the user selects to direct 
rbe How of the program. This level of 
interactivity is the primary difference 
between computer-based multimedia 
programs and other kinds of mulrime* 
dia events. Most television programs, 
fur example, require the viewer only 
tn K-i t and observe Computers, how- 
ever, make it possible to crcarc interac- 
tive nieji.i, which enable people to 
respond to — and even control — what 
they sec and hear. By using the PC to 
control the program, the user can 
make choices, move freely from one 
part of the content to another, and in 
some cases customize rite tun rent ih 
suit a specific purpose. 

Interactive media are effective (and ^Kceisfuh because they provide this rwc- 
and-uke with the user. You will find ill in k'ul o1 inrei .Krivity in practkall> any 
popular multimedia prtidiect, lvherhcr the program is a video game, a digital refer- 
ence tool, art electronic test bjnk, or a shopping site on the Web (sec- Figure I OIL Hi). 
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Review 



i Choice :: 

Circle the word or phrase that best complete* each statement, 

1, A(n) image is defined as a grid whose cells are filled with color. 

a. bitmap b, vector c, printed d- interactive 

2, A image consists of mathematical equations describing the size, shape, thickness, position, cator r and 

fill of Lines or closed graphical shapes. 

ii. raster b. laTge c. vector d. 

3, Graphics can be proprietary or universal. 

a. images b, Reformats c. bitmaps d, 

4, A can convert a printed image into digital format, 

air photocopier b, digital camera c, scanner d. t 

5, The graphics file format was defined for use on Macintosh computers 

a. JPEG b. TIFF c. IGES d- PICT 

fl. If a program and a file format cannot wort together, they are said to be 



b, compatible e, universal d- 

7, You can use a paint program to change every in an image from one color to another color 

a. Frame b, pixel c, CAD d. format 

a. . . is the computerised version of the hand-drafting process, 

a. Multimedia b. Interactivity e. CAD d. Painting 

9, Thetenn median the plural form of 

a. medium b< multimedia c multimedium d- multimediocee 

10. Although television is an example of multimedia, it is not . ► 

a. plural b. interactive c, active d. passive 
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Overview: The Mother of All Computer Applications 

People net J data, sn ac create all kinds of lists tu store an J ui^tiim it. 
A grocery list,, a photic J>ouk t a library-s turd catalog, ami an instr uctorts 
hsr of students are all organized Jists of data. Likewise, computers cm be 
used to Korc and manage lists of data, and this is the reason for the com- 
puterized database. In fact, many early attempt* to build and program 
computers grew out of a need ro manage large lists of data, That's why 
you probably have heard the pluj.se Jitl.i ^rytt-jfirrr^— cymputers manip- 
ulate (oc prae&s) d.it.i. Aud rli.it data ts usually stored in databases, 

todays computers are much more sophisticated than early computers, 
hut they still need an organized data source* This need applies to just 

a hour ev ery type of computer program. For example, 2 word processor 

maintains several databases — such as a dictionary ol words tor the spell 
checker and thesaurus, a list of available fours., and other types of data. 

Practically every applicant 111 — even it it has nothing to do with words 
nr organized lists — has grown from earlier programs that stored and 
processed data. Large commercial applications Isuch .is facilities man- 
agement or sales- support software? may look very different from a com- 
mon ivnrd processor, but there is- still a database at the heart of each 
operation. In short, you can think of the database as the mother til all 
computer applications. This lesson introduces yon to the basics of com- 
puterized databases and database management systems. 




Database 
Management 
Systems 




OBJECTIVES ii 

Define the terms database and 
database management system 
{DBMS). 

List at least three tasks that a 
DBMS enables users to do. 
Uirterentiatc- between "h" He 
databases and relational 
databases, 

1 isl rhr-- -r. J; is In ci^ili- 

2 datahase. 

Explain the purpose of filters and 
farms. 

List three examples of query 
languages* 
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Three (it the most important terms to knuw j.bout darabases are 

» Fields. Notice in Figure 1 1 A..2 char each piece of data in the address In wife is 
stored in its own location, called a field. For example, each enrry his a field 
for Name, as Well as fields far Address, Ciry, State, 7.1 P code, and Phone. 
Each unique Type of data is stored in if-; own field. (The tt-rrti folumu is 
sometimes used instead of field. JBM uses coin™ fairly consistently, and 
Microsoft now uses it increasingly. I 

■» Records. One full set of f iclds— rha t Is* all the relaxed data about one person 
or object — is called a record. Therefore, all the information for the first per- 
son is record 1, all the information for the second person is reeord 2, and 
so on. (The term rw is. sometimes used instead of record by IBM and 
Microsoft.) 

» Tables. A complete collection of records makes a tahks 

Once you have a srructutc for storing data, you can add new data, create re- 
ports, and perform cither tasks wiib die data. Pur example, you might create <t cus- 
tomer report that groups customers by ZIP code. These extra documents — forms 
and reports — alonp with the tables, collectively form a database. as. shown in I ip,- 
ure I ] A-l Twci cif the nitwt common cleiHeiiis [if J database are forms and reports: 

» Forms are documents that are filled in to create records. 
» Reports are documenrs that display a select portion of a dara base's informa- 
tion in an easily read format, Such ,i report mie.hr Lis-r all overdue accounts. 
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Flat-File and Relational Database Structures 

Many early database applications and wmc current low-end applications ac 
Cess and manipulate only one tabic at a time. These applkarinns store 
each tabic in its own hie. When dealing with such databases, then? is s 
no reason to use the term bible because ilic table and 
the database are one and the same. Very often , the 
table is simply called a file or jus* "the database/ 

To be more precise, however, a database file that 
consists at a single data table is called a flu flit fam- 
hasc. Flat-file databases are useful for certain sinjde- 
uscr or small-group situations* especially for 
maintaining lists such as address lists or inventories. 
Data that is stored, managed, and manipulated in a 
spreadsheet is similar to a flat-file database. (Notice 
that the table in Figure J 1A.4 looks like a spread- 
sheet. If this cable were stored by itself or not assod- 
ated with any other database tables, Jt would be a 
flat-file database.) 

Although they arc easy to learn and use h flat-file 
database systems can be difhculr to maintain and J re 
limited in their power. When numerous files euist 
(one for each table m related document^ there is often a hid of data \ 
redundancy, winch increase* the chance for emirs, wastes time, and 
u£es exf ess Storage Space. Adding,, deleting. Or editing any field reuuires 
that you make the Same changes In every file that Contains the same field. 

In a relational daiakist — a database made up of a set of tables — a com- 
mon field existing in any two tables creates a relationship between the tables. As 
shown in Figure 11A.,S, a Customer ID field in both the Customers table and the 
Orders table links the wo tables, while a Product ID field links the Orders and 
Products tables. 

The relational database: structure is easily the most prevalent in today T s busi- 
ness organizations. In a business a typical relarional database would likely eon- 
tain separate tables with information on customers, employees, vendors, orders 
and inventory. 

Multiple tables in this kind of database make it possible to handle many data 
management tasks, for example: 

» The eustr tmer, order, and inventory tables can be linked to process orders 
and hilling. 

» The vendor and inventory tables can be linked to maintain and traek inven- 
tory levelsr 

» The order and employee tables can be linked to Control scheduling. 

The DBMS 

As you have seen, a database is basically a collection of data. A database manage- 
ment system is a program, or Collection of programs* that allows any number of 
users to access and modify the data in a database, A DBMS also provides tools that 
enable users ro construct special requests (called queries) ro find specific records in 
the database. Data majiagcincm tasks fall Into one of four general categories: 

» Entering data into the database. 

?s Housekeeping tasks, such as updating data, deleting obsolete records, and 
backing up the database. 
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Morion Notebook 



For years, companies have gathered and managed vast 
amount* cf data of every imaginable kind. Because data 
truly is the Lifeblood of * corporation, you can thjqfc of the 
corporation's date storage system as it* heart. The bigger 
and stronger that system ii, the more information it can 
handle and the more effectively it will operate* 

Large and medium-sized companies are taking new ap- 
proaches to storing and managing their huge collections of 
data. On the storage iide of the equation is the data ware- 
house— a massive collection of corporate information, often 
stored in gigabytes or terabytes of data. Setting up a data 
warehouse is much more complicated than simply dumping 
all kinds of data into one storage place. Companies must 
consider several factor* such as the following before invest- 
ing in a data warehousing structure: 

v> Storage Space. One of the most popular mass-storage 
schemes is based on a redundant array of independent 
disks (RAID). RAID is a storage system that links any 
number of disk drives so that they act as a single disk. 
In this system, information is mitten to two or more 



Data Warehouses ^ 



disks simultaneously to im-^»" 
prove speed and reliability, end to ensure that data is 
available to users at all times. Large-scale RAID systems 
offer up many terabytes of storage and incredibly fast ac- 
cess and data transfer times, 

» ^recasting Scheme. Generally, two technologies are 
used to control data warehouses: symmetrical multipro- 
cessing (SMP) and massively parallel processing (MPP) H 
Using Special RAID controElers, such systems can rapidly 
collect data, check it for errors, and retrieve a backup 
copy of the data if necessary, 

» Backup Strategy- RAID's capabilities are cased on three 
basic techniques: fi] mirroring, (?) striping, and (3) 
scri ping-with- parity. In a mirrored system, data is written 

copy of all the information on a drive in the event one 
drive should faiL Striping provides the user with a speedy 
response by spreading data across several disks. Striping 
alone, however, does not provide bacfcup if one of the 
disks in an array fails. Striping^with-parity provides the 



SELF-CHECK 

Circle the correct answer for each question, 

1. Flal-hle databases are most useu lor 



>j Sorting che data — thar is h arranging or reordering the daraba^e*; records 
» Obtaining subsets nf the data. 

The List type uf data-management task— find i 114; iKonls- is extremely impor- 
tant. Because database files can grow very large (many gigahyres — millions cf 
records — on large systems), nnrfrng dita quickly is not a rriviql matrcr. A DBMS, 
especially when it is running un powerful hjardwarc T can find any speck of data in 
an enormnus dattbnse in minutes sometimes even in second* rv fractions of a sec- 
ond. Equally important, a DBMS provides rbe means for multiple users to access 
and iharc data in the same database by 
way of networked computer systems. 



a, Laroshscafc 



2. l -.r, 

a. HoW onry one field 



H Banking 



a table can _ 



c. Sirgc-yserrjr&rciN' 



b, Stra any number 
gl record 

3. A relational database Includes 



c. Never be urxsiett 



nonetaJbJs h, A sngle. large (able c, A labfe with large- 



Working with a Database 

The DoMJs interface presents the user 
will) data and the touls required c<i wark 
with rhe data.. You work with rhe Inter- 
face '3 100U ro perforin these data man- 
agement functions! 

5s Creating tables 
» Viewing record* 
Sorting records 
» Creating queries 
& Generating reports 



4tf Chapter 11 



Urheberrechtlich geschutztcs Material 



















1 




1 




S 




5 J 


2 




2 




6 




6 1 


3 




3 




7 




7 


A 




4 




S 




e 



RAID disk a/ray 



: : in a simple RA'n amy iikt> c«i data e -«risian u iwi or more (Kits «l one*, tesuitng m multiple copte 1 r*s prMeels The data in case one ftsfc laas. 
In mm sopristaatsd FtAC corrfigurauws. carta Jrom a single iHe Is spread ever nulnple dssfcs. and Achates a'e made tirof -cliackng is also prairidad In 



speed ol striping with the reliability of mirroring; in thH 
scenario, the sysiem stores parity information that can be 
used, to reconstruct data If a disk drive fails* 
» Speed. Newer data -warehousing systems not only incor- 
porate huge disk drives, hut some interconnect the 
drives with fiber-optic tines rather than standard wire- 
based buses, Fiber- optic lines use beams of pulsing light 



to transmit data and operate marry times raster than 

standard data-bus technologies, 

Huge data warehouses can supply the data requirements 
for tens of thousands of users in a large organization. They 
also are used to store and support thousands or miELions of 
transactions per day on active Web sites, such as the popu- 
lar electro ni: auction and; retail Web sites. 



Creating Database Tables 

The first step in building any database is to create one or mrar tables. To create a 
new database, you must first determine what kind of data will be. stored in each 
table. In olber words, you most define each field in the table by following a three- 
Step process^ 

1. Name the field, 

2. Specify ibc field type. 

3. Specif j. 1 [he field we. 



Understanding Field Types 

When naming a field, indicate as briefly is possible what ihe field contains, Fig- 
ure J 1A,6 shows a database table with clearly named fields. 

Specifying rhc field type requires knowledge of whal kind of data rhe DBMS 
can understand. Mum modem database vy stems can work with various prede- FIGURE 11 A. 6 
fined field types. Figure J lA,7 shows examples of several common field types. 

Cteatly riiuriL'd Mas in a dilaasai liflu 



1 


to on 




DV-TOO 


T-5100 




2 




?OUX VilicJe 






' • r, W • nwV«hicl« 


a 








12-20001] 




i 


tJUOD 


5 £4) 00 Air P*flyi*rw 








s 


r ,31600 


3£1100!Airftaflut«in 


Mk-icwoane 


i?sgm)cci 


Rt^tMH Sydirn 



Databiit Minigtmtnl 407 



Urheb 



S : HOUR* 1 1 Logical MM Hun WW 



Held typos. 




Text fields {also called string fields, character fields, or alphanumeric fields) ac- 
cept any srring of lerrers or numbers thai: are hot used in calculations. Such an en- 
try might be J person's name, a company^ runic, an address, a phone number, or 
any other textual data. 

Numeric lichis store purely numeric darq* The numbers in a numeric field 
might represent currency, percentages, statistics, quantities, or any other value that 
can he (but is nut necessarily J used in calculations. The data itself is stored in the 
table strictly as a numeric value, even though the DBMS can display the value with 
formatting characters such as dollar or percent signs, decimal points, of commas. 
Sometimes a numeric data field is required t£> have certain mathematical charac- 
teristics, such as integer (whole numbers), floating point (fractions) F and so on, 

A date field or time field stores date or time entries. These field types convert a 
date or time entry into a numeric value, just as dates and limes are stored internally 
as serial numbers in spreadsheet cells. In most database systems, a dare value rep- 
resents the number of days that have elapsed sirtce a specific start dale. Wheel you 
enter a dare in a date field, the DBMS accepts your input, displays it In the format 
of a date (such as W!V20U3), and converts it to a number (such as 3787,3) that 
it stores in the database. Date, and tune fields typically include automatic error- 
checking features, for instance, date fields can verify a date's accuracy and account 
for the extra day in a leap year Date and time fields are handy for calculating, 
elapsed time periods, such as finding records for invoices 31 days overdue, 

logical livliK (also called Boolean fields) store one of only (wo possible f.ihies. 
You can apply almnst any description fur the data (yes or no, true or false, on or 
off, and so forth). Fur example, a Cataloe. tidd in a Customer table can tell j lcs 
tonic r service representative whether a customer has ordered a new catalog (Yes) 
or not (No). 

Binary fields store binary objects, or BLOBs, A BJ.OB I binary Lirgc ohicct 'i can 
be a graphic image file snch as clip art, a phoMgraph, a screen image, a graphic, 
or formatted text, A BLOB also can be an audio file, video ctip s or other object, 
as shown in figure llA.fi. 

In sonic DBMSs, couiiLlt IkM- (sometimes called index Ox auloiniiuhcr fields) 
srore a unique numeric value that the DBMS assigns, to each record. Because ir h 
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BLOB fields 



possible for twn axnfds tn have identical data in some tables (such as two cm- 
plnyres wilh the same rt:Jrt3e) T ft cuurUer fid J ensure* that every remrd will Con- 
tain at I cost one completely unique piece of data. (Counter fields also may be used 
fur treating records rh.it number sequentially, such as invoices. 

Because miKl field types have fixed lengths that restrict the number of charac- 
ters in an entry; memo fields (also called description fieldsl provide fields for en- 
tering notes or comment* of any length. With a memo field, you don't specify the 
sire of the dara. 

Entering Data in a Table 

After the tahlc has been set up, data can be entered. In most eases, entering data 
is a aimer of typing characters at the keyboard, Entering data in a database table 
is much like entering data in a spreadsheet program. The process can have more 
pirfalls than yem might expect, hnwever, especially it it is heing carried nut by 
someone other than the table's designer. For example, the DBMS might not ban* 
die a number correctly if the user enters it with a dollar sign — even though the 
number will he displayed as a dollar amount. If the data is entered with an in- 
consistent mix of upper- and lowercase It" iters, the DBMS may not be able to sort 
the data or locate specific records. 

Most DBMSs allow yon to crearc a data entry form to make dara entry easier 
{see Figure 1IA.9), A form is nothing more than a custom view of the table that 
typically snows nne record ara time and includes special controls; and labels that 
make data entry less confusing. For example, the forms designer can include con.' 
(fols that automatically move the insertion point to the next field when the rypisr 
presses the V.KTV.R or TAB key. This makes it easy for a typist to move from one 
field to the next without having to take a hand off the keyboard and reach for the 
mouse Or the h.uui can luu\ciL the input iiHu capital letters to maintain data 
consistency. A form can even direct inpur into multiple tables, which really makes 
life easier for a rypist who does not know about rhc underlying structure of the 
DBMS and database tables. 

Viewing Records 

The way data appears tin screen contributes to how easily users can work with, 
it. You have already seen examples of data presented in two-dimensinnal, work- 
sheet-style tables. With many prnducrs, you use the table view (snmetimes 
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catted I he data slim view) to create a database table an J to modify field speeifiea- 
rmns. This; view is also suitable for seeing a list of records that you request to view 
in some meaningful way, such as all customers who live in the same city. 

Sometimes viewing the entire table is unwieldy because there are ton many en- 
tries, I liters arc a DBMS feature for displaying a elected list or subset of records 
from a table. The visible records satisfy a condition that the user sets. It is called 
a filter lietiiLiMf it telk the DBMS to display those rrcords that satisfy rlu- tomli- 
rion while hiding — or filtering out — those that do nut. For example, you can cre- 
ate a filter that displays only those record* that have the data "Gold" in the Status 
field, as shown in Figure 1 1 A JO. 

As shown in Figure 1 1 A. 1 1, a DKMS also allows yon ro create forms for view- 
ing records. These forms arc similar in design to those used io data entry, but ihev 
arc used ro display existing data instead of receiving new data. By using, forms,, 
you can creare simple, easily undcrsTond views of your dam rhai show jusr ooe 
BWfVii remind iL a time. Vou aLo ean trrate eoLuple.-s luruib tliaL 

display related information front multiple tables. 
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Sorting Records 

One uf lJil-JIhh[ pimffluJ leaturesot a HUMS is the ability 
ro son a table of data, either for a printed report or for dis- 
play on the screen. Sorting arranges records according to 
the contents of one or more fields. For example, in a table 
of products, you can son records into numerical otdet by 
prod iter ID or into alphabetical order by product name. To 
obtain the list sorted by product name, you define the con- 
dition for the Product Name field that tells the DBMS to 
rearrange I he record* in alphabetical order for this data 
(see Figure 1 J A. 12). You can son the same list Oil anodiCf 
field, such as Supplier, as shuwu in Figure 1 1 A. 1.1. 

When sorting record s t one important consideration is 
determining the sort order. An ascending sort order 
arranges records in alphabetical order (from A to Z), nu- 
merical order J from f) to °)> nr chronological order (from 
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Querying a Database 

In a manner similar Co entering sort Conditions, you can enter expressions or cri- 
teria that 

» Allow ihe HUMS to locate records, 

» Establish relationships or links between tables to update records. 

» List a subset of records, 

» Perform cakulations. 

»i Delete obsolete records. 

» Perform other data management tasks. 

Any of these tj'pts of requests is called □ query, a user-Constructed statement tliat 
describes data and sets Criteria so that the DBMS can gather the desired data and 
Construct specific information. Irt other words, a query 1 is a mure powerful type of 
filler that can gal her information from multiple tables Ln a relational database. 

For example, a sales manager might Create a query to list orders by quarter. 
The query can include field names such as Customer and City from a Customers 
table, and Otdet Date from an Otders table. To obtain the desired information, 
the query requires the specif tc data or criteria mar will isolate those records (or- 
ders received during j given period) from all the records in both tables. In this 
case, the sales manager includes a range of dates during which the orders shipped. 
Some database systems provide special windows or forms for creating queries- 
Genera lly, such a window or form provides an area for selecting the tables the 
query will work with and columns for entering the field names where the query 
will obtain or manipulate dara. 

If should be possible to generate a single language that can>in theory; query any 
database- If such a language were developed,, a user who knew the language Could 
query any database, regardless of who created the database ur what software was 
used in the creation, Mainframe database 
developers created the Structured English 
QUEry Language ( SEQUEL) m the mid 
1970s to solve this dilemma. SEQUEL, and 
ks later variant SQi , arc English-like query 
languages thar allow the user to query a 
database without knowing much about the 
underlying database structure (see Figure 
J LA. 14). 

SQL (Structured Query Language, pronounced "ess-cue-el * or "sequel*) is a 
powerful tool and nearly all l 3 C- based da ra base management systems include it. 
Because each DBMS application has Irs own special features,, however, developers 
have a rendency to create dialects of SQL rhat do not quite meet the standard for 
a universal database querying language. Sometimes the developers add com- 
mands; other times they lim it the commands or some of the command options. 
Nevertheless, SQL is useful and you will sec it available in relational DRMSs such 
as SQL Server, Oracle, Mac mso ft Access, and others. 

In addition to SQL, PC- based databases sometimes use a query/programming 
language called Xbase (see Figure 1 1A.15I- Like SQL, Xbasc is somewhat 
English-like, but it is more complicated because its commands covet the full range 
of database activities, not just queries. As with SQL, software developers have a 
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tendency to create dialects of Xbasc to suit their 
software's needs, so each version of Xbase may 
be a litilc different from its peer*. 

Smile DBMS prngraiils provide: an interface, 
like a Form or a grid, thai collects rhc facts 
about a ujuery Iroitl [lie user and enmpuses the 

SQL or query sraremenr* behind the scenes. 

This feature .I I lows a user to querv by cvample 
(QBE) or 10 perform " ihiu Stive" queries. With QBE, you specify the search crite- 
ria by Cypinjj Values or expressions into rhc fields of it QRK form or grid (see Fig- 
ure 11A.L6,. 

Whethcra DBMS uses SQL. Xbase, 
or QBK, or offers alt three, the re^ultK 
of a query are always rhc iimc fscc 
F^urc 1 1A-17), 



Generating Reports 

Not all DRM5 operations have to tuc- 
cur on screen. Just as forms can be 
ba.sed [>rt queries, so can reports. A re- 
|Hiu is printed irifnrni.il ion lliat, like a 
query result, is assembled by garherinp 
data based on user-supplied criteria. In fact* report generators in most DBbfSs 
create reports fnun queries. 

Keporrs can range from simple lists of record i to customized formats fnr spc- 
cifie pur pu>uv ^uch invoice'.. RemtrL e_ciLCT.itors can use se levied data and cri- 
teria ro earry our aitromared mathematical calculations as the report is printed. 
For example, relevant Jala carl he use J to calculate subtotals and Eutals fnr in' 
voices or sales summaries. Reports are alau similar to forms because thetr layout 
can be customized with objects representing fields and other controls, as shown 
in Hjinrc I \ .\ i S. 
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Play Ball! Baseball Enters the Information Age 



What ff a batter knew the probability pitcher Curt Shilling 
would throw a high-and-inside fart ball on a 3 and z count 
in the third inning? What if the pitcher knew player Bernie 
Williams swings at curve balls that are high and outside 6? 
percent of the time when he's behind the count and hits 
.033 when he does? What if Major League Baseball coaches 
and players could access such Information — all while play- 
ing a game? 

Now they Cafl - Using a complex database of baseball Sta- 
tistics and special software, teams today have a new, high- 
tech weapon in the nighty competitive world of MLBi 

Software company Tendv has created a comple* archival 
database system for use by professional halt players and 
their coaches and managers. With the software, a coach can 
check his laptop for exactly the info he needs to instinct his 
players before taking the field, inducting a player's 2R (zone 
rating) and RF fringe factor), a hitter's OPS (on-base per- 
centage plus slugging percentage), and a pitcher's WHIP 
(walks and hits allowed per inning pitched). 



Mot that keeping and tracking statistics is anything new. 
Baseball stats are an almost sacred part of the national pas- 
time. Com pyter-gene rated analysis has been part of the 
game for at least a decade, with the industry leader STATS, 
Inc., dominating the market. But the Washingtnn^ased 
Tendu is working to bring a Level of precision and detail to 
^t^t-Veeping. as yet unseen. 

Tendu relies on a team of 17 former collegiate and pro- 
fessional ballplayers who spend hours renewing games off 
satellite feeds and inputting everything that happens into 
Tendu r s computers* Everything-* type, speed, movement, and 
location of each pitch; where and how hard the ball was hit; 
player performance; and the results of eveiy play. Each of 
the season's 2 H 4Q0 games takes up to 12 hours to log. 
Overnight, teams are updated on the most complex statisti- 
cal minutiae imaginable. 

Tendu's application consists of a data-collection inter- 
face, an application architect, a developer, swing compo- 
nents, a flattie database, a homegrown app server, an 
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Tendi software can teeplrattciteffiiv basobaltstatisac irragnabto. 



Apache web server TiVo interns for data input, and the 

So hi, only the NY Meb and the QaMand A's have 
adopted the new system, but Tendu ■ 
teams wfll do so next season. 



The question is, will Tendu and 
simibjT start-tips revolutionize 
the way baseball is played? Or 
are they just high-tech toys to 
be utilized by a few pioneers? 
Some question whether technol- 
ogy has a role in the tradition of 
baseball where hunches and 
judgment caLLs are the rule. 

But Tendu and other high- 
tech advocates hope to convince 
teams that using advanced tech- 

oology is the future of the game. 

As Boston Red Sent president 
Lany Lucchino said, *weve Lived through an information 
revolution that has affected every aspect of our lives* Why 
shouldn't baseball be similarly imparted hy the sea of 
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» A database is a repository for collections of related data or facts. 

A database management system (DBMS) is a software toot that enable* many users 

to add, view, and work with the data in a database, 
u Rat-file databases an? two-dimensional tables of fields and records. They cannot 



» Relational data base* are powerful because they can form relationships among differ- 
ent tables. 

» To create a database, you must first set up its tables and define the types of fields 

each table will contain, 
» Forms are custom screens for displaying and entering data that can be associated 

with database tables and queries. 
» Filters let you br&wse through selected records that meet a set of criteria, 
» Sorting arrange* records in a table according to specific criteria. 
» Queries are user-constructed statements that set conditions for selecting and 



» Fteports are user-generated sets of data usually printed as a 
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Review 



Key Terms :: 

binary field, 408 
binary large object (BL0B) r 408 
counter field, 408 
database 402 

database management system 

(DBMS}, 402 
date field, 40B 
fielA 403 
filter, 410 



flat-file database, 405 
form, 409 
logical field 40B 
memo field, 409 
numeric field, 40E 
query, 412 

query hy example (QBf) r 4U 



report 413 
sort h 410 
SQL 412 
table, 403 
text field, 40* 
time field 40B 
Xbase, 41? 



Key Term Qui* : 



Complete each statement by writing 
1 r In a database table, each row represents a(n) 

2- In a record, it is not necessary for every 

3^ A{ti} contains a single table. 



the terms listed under Key Terms in each blank. 



_ to contain data. 



A. IndttOr 
5. 



■r fields are also called _ 



is an English-Like query language used by nearly all PC-based database 

G- A(nJ u is a DBMS feature used to display a selected list or subset of 

7. A{r\) field atlows you to enter text of any Length. 

8. You can create printed from the data in a database. 

9. DBMS means 

10- The term cofajflrt is sometimes used instead of the more popular term 



systems, 
from a table. 
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Review 






Multiple Choi 

Circle the word or ph 


ass that best completes each st 


ate merit. 




1- 


A is an example or a database. 








a. telephone bo 


[?k b. form 


c. field d. report 




2. 


A is a compete collection of record: 








a. table 


b. field 


c. DBMS d.row 




3. 


A d. 


itabase is made up of a set of tables where a r.nmmon field in any two tables creates a relationship 






between the tab 


les. 








a. lb Mile 


b, Lirge 


relational d. DBMS 




4. 


A can store an object such as a Bid 


Hire, rather than text or numeric data. 






a. counter field 


b. binary field 


c. logical field d. numeric field 




5. 


A tells the DBMS to display records that satisfy > condition while hiding those that do not. 






a. form 


b, column 


c. filter d. report 




6, 


Clerks or other d 


ata entry personnel fill in a 








a. filter 


b. reptirt 


c. SQL d. form 




7. 


You use afn) 


sort under to arrange records alphabeticaLly, front A to Z. 






a. rising 


b. falling 


c. ascending d. descending 


i v ■ ■ 


S. 


A unique unmade: value Hi At thp OS Hi a<sigrtt to parh nWOTd it failed a 






a. counter field 


b. query 


c. binary field d. time field 




9. 


A fi 


ild can hold only one of two values, such as Yes or No. 






a. two-way 


b, binary 


0. logical d. counter 




If). Charflrt^rc tbut ar* rwl iicmI in falmlatrtut nr» utiially ttrwwl m a 






a. database 


b. text Held 


c. date field d- binary field 
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Survey of 
Database 
Systems 



OBJECTIVES :: 

» Define th* terms enterprise, 
distributed application, and tier. 

>> Provide at (east two examples of 
how Software can handle many 
users at onct. 

Explain how databases are used 
by businesses and individuals, 
> Compare the Four most popular 
corporate database management 



Overview: When Applications Grow Huge 

Ynu'vc probably used a variety or computer applications: a won] 
processor, an Internet browser, games, and so on. These are relatively 
small programs, designed to he installed Ort a single computer's hard 
drive, to nun within that computer, and generally to interact with only a 
single user at -.my erne time. That's the trattclion.il computer application 
mu*tel t and h% still rhe largest category of computer programs. 

lint there's another catcgury — called enterprise Software — and it T s 
heroin ill j> ever more popular, I ? .i Her prise soi'twate can he ally type of 
targe -scale program thai It meant to handle the needs of many users, 
One hallmark of enterprise software is that it is almost always net- 
worked—made available to users via a large private network or I lie In- 
ternet. Another characteristic of many en:erprise applications is' the fact 
that they ire based on very large, complex databases. In some organi- 
acalium, thousands of um-i* may access the Mine enterprise application, 
hut for a wide range of different purposes. 

This lesson introduces ynu to enterprise software and discusses its 

importance in wday\ organisations, Ymi will also learn about the vari- 
ous types of database management systems that tie at the heart nt these 
applications. 




Enterprise Software 



You could use lilt." word vuUrpmr to describe any organisation- I hwvever, people 
whn work with computers use the tcrrti enterprise to mean organisations with 
large hardware installations running targe software applications. In other WQrds, 
an enterprise, system tsa very large-scale computer system, Fnterprise software is 
typically a suite of applications used by hundreds „ or even thousands, of people at 
the same time, which handles millions of records, or both. 

Sometimes an enierprise application looks Very nuich like [fie DI1MS tlut JtL- 
ves ir s as is the case with many inventory manjg^ment programs'. Other times the 
urlderlyinc, database ii mostly hidden, a$ is the case in many order entry systems. 

Because enterprise syslcilis are so large, it is tempting Co [I link ol them as ma in- 
frame tools and not a major concern for PC users. However, today's t'Ls are .1s 
powerful as ma intra men were a few years ago, aod many large-scale ■ HM- ap- 
plications — suth as Oracle, IBM's DB2. and Microsoft's SQL Server — run iust 
fine on PC servers and networks. So it is possible fbar, in a business or educa- 
tional cm iron men U you might run into enterprise software, particularly where a 
nerwork is used. And even if a single ?C docs not have a huge application running 
on it, that PC might be pan of a group of PCs working together to execute vari- 
ous parts of a angle huge application. The Internet, and improvements in com- 
munications and security, make it possible for applications m he divided into 
pans that reside on different PCs — even if those PCs are in separate locations 
around the world. An application that executes on separate PCs like this is called 
a distributed application. 

The word tier is another term used to describe distributed applications. For in- 
stance,, if you divide the job of managing a database between two computers fa 
client and server), it is called a cwo-iier application. You also find three-tier ap- 
plications; one computer displays ;i visible user interface for dara entry; a second 
computer executes the bliilncsi logic (figuring out what data is needed from the 
database, how to connect to the datahase, and so on); and a third computer holds 
the database itself. Some database applications — called » tin .ijiplicniuiis — 
divide among even more than three machines. 



Meeting the Needs of Many Users 

Some enterprise applications must be able to handle a 
great ileal of t raff if, from users who may lie located all 
over the place. For example, rwo users with identical 
software can access the same data sou tee and perform 
the same tasks, even if they are on opposite sides of 
town — or opposite suhs ot the workl. Jt is also possible 
for users to work with different software hut still access 
tin' same central dat.i source. One example nt this 
when people using different Internet browsers place 
orders from the same online database, ;t«^ shown in l : i<j- 
ure llB.t, 

Here's another example. One popular type of enter- 
prise software is called an electronic document manage- 
ment (FDiVU system. It tracks documents, keeps related 
ideas together, and aids in facilities management. Using 
such an application, a maintenance worker can display 
line drawings of a factory rhmr to see whal changes are 
necessary for an impending project. The same software 
also allows a secretary lo record text notes from J project 
meeting and link them 10 die line drawings of i he factory 
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some of their operations Obvious pio ductivity boosts result from using databases 
for inventory management, payroll, order fulfillment, and other clerical tasks. 
Perhaps less obvious arc the sometimes startling ideas that hubblc up when the 
iKVr database analysis technique caJ Led dau minimi is used. 

Knots l^J-e duiuiYL'ry is a type «f database utility- designed to analyze data and 
report back with useful information. Data mining is one type nf knowledge dis- 
covery where a program searches a database, discovering hidden information, Us* 
ing staitstics, artificial intelligence, modeling techniques^ and other tofils, data 
mining Can predict trends or relationships that likely would never be noticed by a 
human analyse— even a really skilled, hardworking analyst- 
Data mining can provide a company witb suggestions about improving effi- 
ciency, predict trends, and otherwise offer wise and useful ideas. Notice that data 
mining doesn't just provide fact?, it provides actual iVojs— and there is a difference. 

F»r example, data mining can give yon answers to questions ynu didn't asL 
Traditional data analysis requires that you first ask a question^ such as "give me 
a list of all overdue accounts/ SQL can get answers to practically any specific 
question voll want to ask of a database. 

Data mining, however, works differently. It searches a database all by lrself h 
discovering "gems* 1 of inform jcion and btinging them to your attention. 

Fnr example, data mining might tell you rhat 78 percent of the people who 
bought your tea kettle returned to your Web site within two weeks to buy a tea 
strainer. With information like this, you can store these items together in the 
warehouse, saving your company some money. And you can modify your catalog 
ro suggest ro your tea kettle customers thai they might want to purchase rhe 
strainer at the same lime* saving your customers shipping and handling com. 
Everybody wins. 

Organ irations accumulate huge amounts of data, and usually within that giant 
collection of information arc relationships that — once revealed via data mining — 
can be used to improve efficiency. Traditionally, you had to know what ro look 
for before you could begin an analysis nf a database. You had to know what ques- 
tions tu ask of the data. Data mining discovers suhde, sophisticated, and some- 
times essejtilal informal inn that nobody would have noticed. It can alert you t for 
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If you often use Access—or indeed most other appliea- 
tions — it's sometimes useful to create macros. If there's 
some task that you frequently repeat* consider creating a 
macro to do that job for you quickly and automatically. For 
example, instead of having to move the mouse around, 
clicking down through a series of menus, you can simply 
create a macro that does the job for you. tn this section, 
you see how to display a perioral message showing any in- 
formation yuu want 

tn many Microsoft applications, you can turn on a 
'recorder' that watches you as you accomplish some task, 
and then memorli« the steps you followed. Access doesn't 
offer thfe recorder option, but you can easily create Access 
macros nonetheless. 

To see how to create a macro, start Access and choose 
File | New. Then dick Blank Database to create a new h empty 
database. Click the teste button in the File New Database 
dialog box. The dialog box closes. Click Macros in U* left 
pane of the database window. This highlights the Micros 
option, as shown here, 

dick the Mew button in the database window. A macro 
wfndow opens where you can specify the steps that the 
macro will take to complete its task. Click the down-arrow 
button in the Action column in the macro window and you 
see a list of the available steps and tasks a macro can ac- 



rj? 



: lrisbwterewL-cffLaBTiluldinftair 



ccropLiJh. You can choose 58 different behaviors— from 
simple beeping to running an entire application. 

Click the Msgbo* option in the Action drop-down list. 
Notice that a description of this action appears in the Eowet 
right pane of the macro window. (To add additional behav- 
iors: for this macro, just move down one tine by clicking the 
Ifne below the word MsgBox.) 



After you've built your personal database, you can then reap the benefits of 
computerization: 

» Search your collection by a variety of criteria (by particular ingredients, or 
combinations of inured ients> calorie content; ethnic cuisine; appliance uied 
such js cruet pot; category such as desserts^ preparation rirrte; and so on), 

» Printouts IfSt of ingredients to take to the supermarket. 

» Easily adjust a recipe that feeds four to make it feed eight — wiih a click of 
the mouse. 

Yuullgei similar benefits from building daiabasn for other kinds of coLlrcrtLms: 
coins, books, CDs, or wherever your hobby is. And don't forger that today's data- 
bases eon include photo* as well as test — so you can make your personal database 
even more useful. Figure IlB.S shows a personal cookbook database. 

Microsoft AfctiVi is the clear leader for personal databases— it's easy to use and 
conies bundled with some versions of Microsoft Office (sec Figure 1 How- 
ever, Access isn't really usable for larye-scalc, enterprise databases because it can 
host only T in the worst case, 10 users simultaneously, and ihe higgesr database it 
can manage is two billion bytes. That irupbi seem likt a lor h but recall diar enter* 
prise means hu%e in the DBMS world, and enterprise database software such as 
Oracle | discussed later in this section >can handle trillions of bytes \ terabytes} and 
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Alert 




Be sure to save your work often! 



r—gr-ii 



^ c*r^ me^ae macro ™ 



A Msg Bo* is designed to display a message, so you see a 
List of available "arguments' (qualities) you can give to 
your message bo*. Find the set of Action Arguments, on the 
lower Left of the macro window and type Be sure to save 
your work often! in the Message Field, Leave the Beep ar- 
gument as is: it will cause the computer to beep whenever 
this message box is displayed. Click the Type field and no- 
tice that you can choose a variety of message box styles 
From a drop-dawn list. Choose the Information style, which 
adds a little icon to the message. In the Title field, type 



Alert. All these arguments are optional. But a message box 
with no message isn't too useful 

Now save your macro by choosing File | Save and, when 
asked what Macro name you want to give it replace the de- 
fault Macro I— which isn't very descriptive — by typing Save- 
Warning, Click Ok and notice that the top of your macro 
window has changed to display the new name for this 
macro. 

It's time to t«i your creation I Choose Run | Run and you 
see your excellent custom message box, as shown hen?. 
You can make the message guile large if you want to. For 
example, you might want to type in a list of frequently used 
phone numbers, macros, shortcut keys, or whatever. Then, 
any time you run this macro, you can see your list. 

You can run macros several ways. One quick way is to 
click the Macros option in the database window. Look at the 
database window now— you'll see that Access has listed 
your SaveWarning macro, ready for you to double-click to 
execute iL You also can execute macros from the Tools 
menu, or even assign a shortcut key combination, such as 
ctrl-m, that when pressed runs the macro, tools in Access 
Help for details on how to assign keys. 
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Trftk, manage, and search aiw cdtecNw 
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SELF-CHECK 

Circle ihe correct answer lor eacti question. 

1. Enterprise solcware nieana 

a, a very Urge-scate b. business software a personal soltware 
computer system 

Z The data analysis technique that can give ytti answers to queslions you didn't even 
as is calted 

a. database management h. dala diving c data mining 
3. M.crosoft Access can efficiency, accomnwdarte simultaneous 



a. 3 



b\ 11} to 30 



C 2,Q00 




ONLINE 

For more inforcnabon an 
Oracla. visit 

http://vi-ww.iiihhc.com/ 

MCtliiMuMiHl 



simultaneously handle thousands of 
y^icj-s. Your persons] collection doesn't 
need this power, Nut er>n,y dues. 

Nonetheless, lor home mid small 
business database management. Access 
is likely to he your DBMS of choice. 

Common Corporate 
Database Management 
Systems 

Over ihe years, database management 
systems have come and poiK- In the 
early 1980s, dBASE was die dominant 
commercial database system, hut today 
enterprise systems dominate the scene: 
Oracle Corp/s Oracle Database, IBM Corp.*s DB2, and Microsoft Corp. SQL 
Server, Kadi has its strengths; in this seenrm, you le:trn The pnm.in- differences be- 
tween these three traditional DBMSs, Also* MySQL is introduced; it can be used 
for free, and Is especially popular for new Internet database wnrk. 

Oracle 

First introduced more than 25 years ago, the Oracle database system has become 
ihe- rnsi-st popular enlerpriHe-level DBMS in the world, with around 4fl percent of 
this market. Oracle — like DBMS competitors Microsoft and IBM — ofters a large- 
suite of applications, utilities, and languages that can he used together to solve 
business problems and manage data. However, Oracle is losing marker share to ri- 
vals IBM and Microsoft. Oracle has a reputation as the mrm flexible enterprise 
DBMS, but wilfa this lloiibilisy comes its equally famous complexity. In addition, 
Oracle is capable of running on vatinus operating systems — Windows, UNIX. 
Madntrjsh^ and Linux — a capability sometimes known as platform independence, 



426 Chapter l ] 



Urheberrech 



:es Material 



Review 



Key Terms 

Attest 426 
business logic 421 
crawler, 42 5 
data mining, 424 
DB2, 429 

disconnected dataset, 421 
distributed application, 421 



EDM (electronic document 

management), 421 
enterprise software. 421 
enterprise system. 421 
knowledge discovery. 424 
MySQL 429 
fl-titr application, 421 



Oracle, 428 

platform independence, 42fl 
scaL3b(Lity r 429 
SQL Server, 429 
tier, 4E1 

two-tier apportion, 421 



Key Term Quiz 

Complete each statement by writing one of the terms listed under Key Term* in each blank 

1. When art application i s divided into several parts running on different computers, ifs called a(n] 

2. If a program can run on various operating systems, it is described is hiving 

3. Afn) is a portion of a database that a user can "check out" without maintaining a connection to the 

database- 

4. A distributed application with two components is described as being a(n) application. 

5. A program s ability to adjust in drastic changes in usage levels is known as 

6. is the most popular enterprise DBMS for the "open source" community, 

7. Automated programs that roam the Internet, gathering information such as the addresses of active Web sites, are 
called 

6, is IBM's suite of database programs used mostly for high-volume, enterprise systems, 

9. refers to an application that either manages large amounts of data or handles large numbers of users 

simultaneously, or both. 

10, In a three-tier application, one computer may be responsible for executing the which is figuring out 

what date is needed from the database, and other issues. 
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Multiple Choice 

Circle the word rjr phrase that best 



each statement. 



Applications that can handle high volume traffic are called . 
a. Ji-tier b. 5QL 



c. enterprise 

2. An application's ability to successfully manage changes in scale is known as 

a. stalattitity b. durability c. efficiency 

X - . is the most popular enterprise DBMS for the 'open source" community. 



cJ.DBMS 



; a. SQLServer b. Grade c DBS d. MySQL 

A. If a distributed application is divided among moie than three machines. it is {ailed a(n) application. 

a. multi-tier b^-tier C, n-tier d, y-tier 

5. The Internet can be seen a* one hjge 

a. Google t>. database c. enterprise d. application 

6. When a user "checks out* a disconnected dataset, the connection to the database is 

a. maintained b. reversed c. sped up d. broken 

7. Today's three most popular enterprise DBHSs are DB£. Oracle, and „ „ . 

a, SQL Server b- MySQL c, Access d. EDM 

qV Database programs often provide that resemble familiar paper forms. 

a, tables b- interfaces O r filters d. datasets 

0. is a type of database utility designed to analyze data and report back with useful information, 

a. Knowledge discovery b. Expert discovery c Answer discovery d. Solution discovery 



10. Many commercial Web sites access a _ 
a. mainframe computer b. mac* 



c. disconnected dataset d. tatahiit 
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Review Questions :: 

In your own words, briefly answer the following questions. 

1. Explain why data mining is often useful in malting business decisions. 

2. What is business logic* 

3. What is data mining? 

4. How do diitOn netted data seta help improve (!<itdba»D p m Tor n in c e? 

5. What is platform independence? 

6- Explain why Access is not a good choice fur high-volume, large-scale enterprise systems. 
7. What fa an EDM system? 

B. Why might you call the Internet a super-database? 
9. What's the difference beUeen MyVH anri Mil SPTverj 

10. Why do some database professionals Favor platform-independent PEWS* such as Oracle? 
Lesson Labs :: 

Complete the following exerciser as directed by your instructor. 

1 , Learn more details about the features offence by today's powerhouse enterprise DBM5s, Look at Oracle Corp.'s Oracle 
Database at this Web site: http://www.oracle.CDin/database. What is the latest version Oracle offers? Locate links on 
the Oracle Web site that offer demos, comparisons with other DBMSs, reviews by database experts, performance 
analysis, migration information, and so on. Explore these topics with a view to making a recommendation about why 
Oracle would r at would not, be a good choice for a small company that averages three visitors per day to its Web site. 
(Natei Don't download any files from the Internet without your instructor's permission.) 

2. Compare the features offered by Microsoft's SOL Server (http://www.micros.oft. com/sql) with the features offered by 
Oracle. Which system do you think seems best suited to a company that plans to move from Windows to Linux within 
the next five years? Explain your reasoning. 
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Chapter Labs 

Complete the following exercises using a computer in your cla. ssjoom* Eah, or 
home. 

t. Design a database-. You Can Create an outline (or a database hy using .1 word 
processor, Imagine that you own a small business that sells gourmet coffees. 
Yr>n want to create a database- system to store information about products, 
vendors, customers, employees, accounts paid and retted, and so on. Open 
your word processor and t in a blank ducumcnt, list the tables you would in 
elude ill your database. Under the name of each [able, create a list of the fields 
the table should contain. Use your word processor s drawing tools to show the 
relationships between the tables. When you arc finished, print the document 
arid save the file under [lie name " Design^' Close- [lie word processor. 

2. Create user documentation for Hie database you designed in ihe previous cv 
rrcise. Assume- [hat your database will be used ort an Internet site T so some or' 
its tables and fields will be displayed on the site's pauses lor customers to sec. 
Open a Word processor and write a paragraph explaining to a database pro- 
fessional how rr> implement your database, Then Ikt the data type nf each 
held in the database. Describe which tables and fields shuuld be made public 
[hi tlie web site and which should be hidden from the public and used only in- 
[emally by tlie company. 

3, Explore privacy issues, Given that the Internet is the greatest research tool the 
wn rid lias ever Icnnwn, answers to your questions arc often only a few seconds 
away r Try searching for ^Patriot Act" In see what the AC1U and others are 
saying about the potential dangers in today's da tabaseidriven world. See if you 
can find the actual document that Congress passcdj bhK. 3 162 [October 25 t 
2001 r . Jc begins like ibis: To deter and punish terrorist acts ill the United 
States and around ihe world, to enhance law enforcement investigatory tools, 
and for other purposes," 

Discussion Questions 

As directed by your instructor, discuss the following questions ill class or ill 
cr.iuo. 

1. Describe a scenario in which a large organization might use a database man- 
agement system. What types of tables would the organization^ database con- 
tain,' What kinds of relationships would exist among the rabies? What types 
of forms would Ik needeJ, and by what users? What types of queries and re- 
ports woliIcI managers wanr to run on this database? 

2. Hiwus> the advantages of using a database in ymur personal life. What hobbies 
would benefit from computeriza rion? How bard would it be to type in all the 
data for various kind* of collections — stamps* buttons* coins* books, and so 
on? When designing a personal database, how would you divide the data inro 
rahles, and then divide the rahlcs into fields? 
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Research and Report 

Usinp your tjTivn choice of resources (such as rhc lnrcrnct n books, marines, and 
newspaper article*), research and write a srmrl paper diseasing tine »f the fn|- 



» SQLand its uses in business, 

» The advances nf rckuonal daTilarfs H cumpArcJ to flar - Ij tc databases. 
J> Explain several ways that XML is used in business databases today, 

When you are finished, proofread nnd prim ytmr paper, and give it to ynur 



1TTH1CAL l&U** 



Businesses and governments now maintain huge data- 
bases Riled with information about individuals. With 



in class. 
1. You 

Vou apply for a credit card, subscribe to a maga- 
zine or register a product that you have purchased. 
Should businesses and government agencies be at* 
lowed to keep this data permanently? How much in- 
formation should they be allowed to collect about 



individuals? Do you feel the practice of maintain- 
ing—and even selling— your personal data is wrong 
or should be illegat? Why or why not? 
1. Credit agencies, banks, and other institutions com- 
monly sell information about their customers, 
which is then used to create direct-marketing Lists. 
Some people feel onty you should deride whether or 
not to tell your private information. Do you share 
this view? Why or why not? 
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Lesson 12A: 

Creating Computer Programs 

What li a Computer Program? 
» Haidwaie/SofLwafe Interaction 
■ > Planning a Computet Program 
■> How Programs Serve Problems 
> Structured and Object'Oriented Programming 

Lesson 1ZB: 

Programming Languages and the 
Programming Process 

■■- The Evolution of Programming languages 
World Wide Web Development languages 
The Systems Development Life Cycle ror 




LESSON // 12 



Overview: What Is a Computer Program? 

Software, aH you I came J in Chapter 1 4 providci the instructions that 
run the hardware in a cumputer. Without software,. I lie Computer can- 
nut fund inn — at lh nothing more [hart a hunch nf parti. Some software 
crimmands naaiy be built into select piccci! of hardware (like CPUs and 
ROM! chips), hut even in these cases, the programming is. simply a 
"^hard-coded 1 " veniun of software. An example of such Ji a rd -coding cm 
be found in something „is tvpieai Ji .1 digital watch. Although you rtuy 
noc even chink of it, sortie kind of software k built into ihe watch's cit- 
ciultry that mikes, it work. Because software is such an integral pan of 
any computer system, it ts important to understand what software is 
and where it comes from. 

The term sofluwre can be used genetically; as in the statement "Soft- 
ware tells the computer what to do,* 1 The term can be used more specif- 
ically to describe an operating, system or application. For example, you 
might say, "Windows XI 1 is a piece of software," or "PhotoShop is a 
piece of software. * On an)- one computer, the software usually consists 
of the opera tine, system, various utilities {sometimes considered part of 
the operating system), and applications. 

The following sections explain what programs are and how they 
function. They describe some of the processes and tiwils that software 
developers use when creatine, computer programs. 



Creating 

Computer 

Programs 




OBJECTIVES :: 

Define the term computer 

ptogrom, 
>■ Describe the use of flowcharts 

and pseudocode in programming. 
» Identify two wayi fn which a 

program can wort toward a 

solution. 

Differentiate the two main 
approaches to computer 
programming. 

List and describe three elements 
of ohject- oriented programming. 
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What Is a Computer Program? 

A comparer program is a set of instructions or statements (ako called cade) to be 
carried out by the computer's CPU, I'rograms or sohnvare T eomc in many forms. 
These can he broken uWn into three major categories: operating systems, utili- 
ties, and applications f*ee Figure 12AJI. 

A program La typically composed of a main module and sub modules. These 
modules .ire Mured as a collection of files; large programs tan contain thousands 
of individual files, each serving a specific purpose. Some [if the files, contain in- 
structions for the computer, while nthcr files contain dara. For Windows- based 
IX v. Mum' loiu r slei is inns far pr< i j.: r.i i si files include (lie following: 

» Executable biles. An executable l.exc, ,comf file is the part of a program that 
Actually sends commands Co the processor. In fact, when you run .1 program, 
you ire run run 11 the executable Hie. The processor i-xeciites the commands in 
the file — thus the name cxircitubte file. Executable hies usujIEv 4>mE do nnt 
always! have the filename extension exc, 

>:■ Dynamic Link Library Files, A iK rijinic link library Ulll} file is a partial .era 
file, A .dll file will not run on its own; instead, its commands ire accessed by 
another running program. Because .dll files can contam parts of an ejee- 
cutable prc^nim, they provide programmers with .in effectivr w.iv nl break- 
ing large programs into small, replaceable components. Tru\ feature makes 
the entire program easier to upgrade. In addition, .dll files also can be shared 
by m-ut.lI programs a1 one I i 1 rir- . 

» Initial i Eation Files* An in i Ei al I ral I on (anil file con tains con figuration informa- 
tion, such as the size and starting pnint of a window, the color of the back- 
ground, the users name, and so on. En i ria tiz.i rtnn files help programs start 
running or con Cain inlnrmattnn uha1 programs can use ,is lliev run. Although 
initialisation files are still in use, many newer programs store user prefer- 
ences and other program variables in the Windows Registry — a special data- 
base that holds information about the computer's user; installed programs, 
and certain hardware devices. 

» Help FiJes+ A help (.hip, ,chm] ftfe contains information in an indexed and 
cross-linked format, Ky including a help file, programmers ca n provide the 
user with online help information. 
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» Batch Files. A bjtcli (.hat] file automates common or repetitive tasks. A 
batch file ts. a sirtjjile program rh;iE eusivtsr-v ui ;m unform.mt'd tt-jci file eon- 
ULJiirLi; (Ma- or more irar.it 1:1.: .0, ilcni n-mmiin^. H um tjfjw .l botch 
ftJrtiC at .i eoimiund priMEtp-U jour opera! in£ hystem will execute [he Com- 
mands in the tile. 

By default, most program files arc Motcd in a folder that hears the application's 
name or an abbreviation of it. However some programs" files may be placed in 
ether folders. Hor example, the ,dll file* on Windows XP are usually stored in the 
c:\windows\systcm32 folder. To view a list of most o/ the files needed to run an 

applies I •, }••'• i i rli.r .ippliCiirtunV -r. !-.j.ii:v I J A .* shnws :i Tjpi s -.il 

software directory, in this ease, for a hypothetical program called Coo I Toys ver- 
sion u. 



Hardware/Software Interaction 

Software is the reason people purchase computers, A program's instructions exe- 
cute ar the hardware level, mainly on the CPU. The program, for example, may 
tell the CPU lo retrieve a specific piece of information from memory. If the pro- 
gram tells the CPU to play a sound file, then the program generates an interrupt. 
An interrupt is a signal to the CPU ro execute a scries of preprogrammed steps, as 
a response to the interrupt. In tins, case the hardware would send the sound file to 
the audio ourpur device. 

A highly trained Individual called a computer programmer creates this list of 
instructions. The list is often called code, and the process of writing the list is usu- 
ally called coding. 



Code 

The rerm <rn^<i refers ro statements that arc written in any programming language, 
as in machine code or higher-level code. As ><hi saw m Chapter 4. computers think 
and speak in the binary number system. Of course, binary is too cryptic for htimans 
to deal wixh tor any length of rime. This is why eompurcr-programming languages 
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You will learn about specific pro- 
gramming lanpiajics Liter tn this, chapter. 

Compilers and Interpreters 

After creating a piece or' source code, rhc pro- 
grammer must convert the source code into 
machine eude I break it down into a series of 
Is and 0s > before it can run, on a computer. 
The j<jb of con verting the source code is han- 
dled by cine of two types of programs; 

A compiler converts all the source code 
into machine code, clearing an executable 
file. The output of the compiler is called 
object code. In Mime languages the object 
code must then he linked to produce H 
true executable file. In nthcr languages the 
object code itself is directly executable. 

The programmer CAD copy the executable 
object Ccxle onto any similar .system and 
fun file program. In (idler wnrds, .once- 
compiled, the program is a stand-alcinc cxccutahle rile that IIO longer needs 
i be compiler lo run, Of course, each pmgrn mining language requires its own 
compiler ro tran*bte code written in that language. For example, the pro- 
gramming language C++ requires a C++ compiler, while the language Pascal 
requires a Pascal compiler. Figure 12A.6 shows an example of a compiler. 
» An interpreter also converts source code to machine etide. I rtsi ead «f creating 
an t-stvurr.ble object code fik. however, the inrerprerer translates and then ex- 
ecutes each line of rhc program, one line at a tune. Interpreters translate code 
on the ft}\ so tlicy have a certain flexibility dun compilers lack. The Inter- 
preted code runs slower tb.m compiled code because the code must be inter- 
preted each time ir is run > and a copy of the interpreter must accompany the 
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The IPO Chart for a Program that Calculates 
Gross Pay for an Hourly Employee 



Hour worked 



Input hours worked 

Input hourly wage 

Validate data 

Pay - hours worked 
hourly wage 

Display gross pay 



code everywhere it &xs. Therefore, every system that needs the program must 
hate a copy of rhe interpreter as well as ihc source code, Suine popular irircr- 
pretcd lnngunijCN include USP, RASIC. ariJ Visual Basic. Figure 12A.7 illus- 
trates a clock program written in Perl. 

Planning a Computer Program 

Programs can be extremely difficult Co write, Without d plan h the programmer 
will typically either write a bad program or fail entirely at the: task. [f planned* the 
program mer will have an idea of what needs m lie done and know where to start. 
Two planning tools that programmers often use are in pur -process ing-outpui 
flPt)) charts a]ld pseudocode. 

The IK) ehari helps the programmer dererniine whar is needed to wrire rlie pro- 
gram. It consists of three columns. In the first column* the programmer lists what 
data is needed to solve the task. In the last column, the programmer lists the desired 
output. The middle column is rhe hard parr. Here the programmer lists rhe sieps 
needed co gee the desired output, Typically the steps are written in pseudocode. 

Pseudocode is natural language statements that look like programming code. 
The idea is, ro wrire in Kngjish whar needs to happen in ctHJe. Quire often the pro- 
grammer is unsure how to wrire each step of the program. At least m describing 
the code, the programmer has a head itarT arid can start thinking about how to 

- . implement thecode. 

Tabic 12A.1 shows an 11*0 than detailing a payroll 
application. The program will calculate gross pay for an 
hourly employee. For simplicity's sake, overtime wages 
are ignored. 

To solve the ptoblem s die programmer must deter- 
mine bow many hours the employee worked and his. or 
her hourly pay. This k handled in steps I and 2 of the 
processing section, A wise programmer will then check 
to ensure that this data makes sense. Step 3 performs 
this check. Valid hu-urs could be between 0 nnd 40 
hours, A person claiming to work more rhan 1110 hour? 
in a week is an example of invalid data. The program 
must respond to rim error. Step 4 calculaTes the answer. 
Finally, step 5 prints the answer on the screen. 
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The algorithm simply samples each square on the grid — unc square at j time — 

.mil .. n,ots <be results Willi the current lii&hevt peak. Tl]e process is slow, but il 

always finds ihe highest point. 

Algorithms have rainy uther uses. A spreadsheet program, for instance, inipht 
contain an algorithm ro display the sum of cells highlighted by the user. Such an 
algorithm would allow the user to highlight cells, read the numbers in those cells, 
total the numbers, and display them on the screen. Another algorithm within the 
spreadsheet program mipht look for ihe longed word in a column and men adjust 
the widrh of the column to fit rhe text. 
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Heuristics 

Somcrimcs> no algorithm exists to solve a problem, or the algorithm is so complex 
or rime-consuming that it carmnt be coded or run. In three cases, programmers 
rely on heuristics to help solve problems or perform rasks. H^urisiiet are like al- 
gorithms.; they arc a set nf steps for finding the solution to a problem. But unlike 
an algorithm, a heUristie dues not conic with a guarantee of finding the best pos- 
sible solution. Heuristics offer a good chance of finding a solution although not 
necessarily the best one. 

Figure 12A.9 shows a heuristic for finding the highest peak on a topographical 
map. Ihe heuristic works under the assumption that mountains build up from 
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foothills and that the peak cannot be standing in a square by itself in ilic middle 
of a valley. Following this heuristic, the program samples 10 random spots on the 
map and com pa res them to sec which is the highest. 

The heuristic assumes that, because you have to go up to reach the peak, the 
current highest point must lead up to the peak. To find the next step to the peak, 
the program samples a few spots i mmcd iatct y around, the current highest point 
and compares them. Once the program has found a new highest point, it repeats 
the process of sampling around the current high point and looking for a new 
highest point. In this way, the heuristic climbs the mountain to the peak. As you 
can sec, the heuristic always climbs up — and only up. It is possible that, base J on 
the original starring points, the heuristic may climb the shorter mountain. While 
the heuristic supplies a solution, it may not supply the besr solution every time. 
Figure 12A. 10 shows the heuristic climbing the wrong peak. 

Heuristics are less likely to appear in ordinary applications (such as a spread- 
sheet or word processor) because these applications rarely require a task to be 
performed for which there is no definite solution. Heuristics ure extremely corm 
incut in more advanced programs th.it track vast quantities of data in complex 
ways. For example^ software that helps forecasters predict the weather cannot 
| h inn i hi y [Hoc^N every piece of available data in every pu^ihle form. Kveil if the 
program could process all the data, it still 
could not hope to accurately predict some* 
thing as complex as the weather By using 
heuristics, however,, the programs can cull 
the weather- related data to find useful infor- 
mation and then create a reasonably accurate 
guess at the weather based on that data. 

Some programs use both heuristics and al- 
gorithms; Antivirus software utilizes algo- 
rithms to fiod well-known viruses like MS 
Blaster and CodeRcd, Newer viruses are 
caught using heuristics that look for virus-like 
patterns. These include files that attempt rn 
write tp portions of the hard drive or that 
open Outlook. The nastier viruses are those 
that know how the heuristics work and avoid 
them. Figure 12 A. 11 shows the configuration 
screen for Norton Antivirus's Bloodhound 
Heuristics. 
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Even though weather conditions can change in an instant, 
forecasting the weather hadn't changed much sine? World 
War II. 

It took cutting-edge Ja^a programming and Internet 
connectivity to break free of tradition to re-create the me- 
teorology model and allow meteorologists to get the most 
out of today's new technologies. Gone are the paper-based 
weather map and chart*. In their place are highly scaleabls 
dynamic graphical interfaces and information systems. 

One company leading the way is the San Francisco-based 
WeatherLabs, Inc. (www.weathertabs.com). WeatherLabs pro- 
vides bath meteorology information services to electronic 
publishing industries, as well as the software architecture 
and development solutions needed to analyze, present, and 
disseminate this weather d?-ta, Irs weather cgn;ert is deliv- 



ered through broadcast on the Internet, via wireless and mo- 
bile technologies, and over satellite broadcast, 

WeatnerlJbs' success is based on a proprietary Java 
technology-based weather forecasting and content creation 
system. In fact, the central, server-side engine permeates 
every aspect of WeatherUbs, responsible for weather and 



forecasting algorithms, packaged directly inside JavaBeans 
components. 

With the new meteorology model, just a dozen meteorol- 
ogists and programmers can now do the job of a staff of 100. 
Meteorologists can now spend their time monitoring the 
weather data for guality-cnntroL purposes rather than worry- 
ing about pouring over the tons of weather data observed 

of 
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called liiop*. A loop is a 
piece of code that re- 
peals again and again 
until some condition — 
called an c*it condition — is rnct r In a repetition 
structure, the program checks a condition statement 
and executes a loop based on rhe condition. If the 

m is rruc T then a block of one nr more com- 
mands is repeated until the condition is false, 

Object-Oriented Programming 

Conccprs of objecr-oriented programming, such as objects and clasEcs, can seem 
abstract at first, but many programmers claim tfi.it an object orientation is a nat- 
oral way of thinking aliout rhe world. Because COP gives rhem an inruiiive way 
to model the world. They say, programs become simpler, programming becomes 
faster, ind the burden of program maintenance is lessened. 

Objects 

Look Around yon — you are surrounded by objccts r Righr now, the list of objects 
around you might include a book, a computer, a light, walls, plants, pictures, and 
mi on. 

Think for a moment about what you perceive when you look at a car on the 
street. Your first impression is probably or ihc ear as a whole. You do not focus 
on the steel, chrome, and plasric elements that make up rhe car. The entire unit, 
or object, is what registers in your mind. 
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the weather data. The server-side technology does it for 
them. 

The WeatherLabs' system is highly automated and cre- 
ated to he user-friendly. BasEd on HTML templates, basic 
weather content is transmitted to alt customers, "conkie- 
cutUr" fashion, Then, users edit and personalize the tem- 



plates as desired to create unique user interlaces, mapping 
their custom content around the con; weather data. The end 
result is weather content as varied as satellite and Doppier 
radar imagery ski reports, airport delay forecasts, anecdotes 
from historical weather almanacs, search tools, and person- 
alized editorial content from around the globe. This allows 
CondeKet s chic travel weather center to have its own took 
and feeL very different than the family-oriented Prodigy or 
Netscape, or the highly graphital interface used by Excite. 

So, while many online providers may look as if each 
haii its own in -house staff of meteorologists, under the 
covens, all these tit** .are based on ihe same server-side 
Java technology-based applications. 



Now, how would you describe thai ear ro someone sitting next to you? You 
might start with its attributes, such as the car's color, size, shape, top speed, and 
so on. An attribute describe* the characteristics of an object. You might then talk 
□ hour what the car can do; that is. you describe its functions. Ptir example, the car 
mnves forward, moves backward, opens its windows, and soon. Together, the at- 
tribute!; and the functions define the object. In the language of OGP„ every object 
has a [tributes, and functions that may encapsulate (contain 1 other oVos. 

When you look more closely ar the car, you may hegm m notice many smaller 
component objects. Fur example, the car has a chassis, a drive train, a body, and 
an interior. Each component ts, in turn, composed of oiher objects. Hie drive 
train includes an engine, transmission, rear end* and axle. So an object can he ei- 
ther a wh.uk- umt ur J component uf other objects. Obic-Us cm incluJe other ob- 
jectt. Figure I2A.3 3 shows a car replete with attributes, functions, and 
encapsulated objects. 
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» Software contains the commands that run the hardware in a computer, 

» A computer program is a set of commands that tell the CPU what to do. Software 
may contain only an executable program file, or it may have several other support- 
ing files such as dynamic Link Library (,d|l)< initialization (Jni), and help (<hlp) files, 

» To create a program, a programmer writes source code, which is compiled or inter- 
preted to create object code. 

» Object code, also known as machine code, is the binary language file that tells the 
CPU what to do. 

» The order in which program statements are executed is called program control flow, 
» Programmers translate algorithms and heuristics into programs designed to solve 
problems. 

» Structured programming uses functions buitt up along a logical program How to per- 
form each task in the algorithm or heuristic 

» abject-oriented programming allows a programmer to think modularly because pro- 
grams; are assembled into component, called objects. 

» In programming, an object is a setr-contained unit that includes functions and at- 
tribute s. 
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Key Terms 

algorithm, 445 
attribute, 451 
batch (.bat) file, 44] 
branch, 449 
code, 441 
compile*, 443 

conditional statement 443 

dynamic link library {.dll) file, 440 

encapsulate* 451 

executable (.exe, .com) file, 440 

exit condition j 450 

flowchart 445 



Key Term Quiz :: 

Complete each statement by writing one of the terms Listed under Key Terms in each blank. 

1 . A(n) file contains, configuration information that helps a program run. 

2. Programmers, use to convert all the source code for a program into machine code, thus creating an 

executable file. 

3. To plan a program, a programmer might use a(n) _ chart. 

4. A(n) is a set of steps that always Leads to a solution, 

5. programming arose in the J9o0s as a way to help developers avoid creating "spaghetti: code." 

6- Afn) does not come with a guarantee of finding the best possible solution. 

7. A(n) converts source code to machine code, but does not create an executable object code file. 

8. A(n) is a statement that determines what the program should do next. 

9- The building blocks of object-oriented prog ramming are reusable blocks of code called * 

10. C++ and BASIC sre examples of a . 



help (,htp, .chm) file, 440 
heuristic, 446 

initialization {Jni) file, 440 
interpreter, 443 
intenupt 441 

in put-processing -output (IPO) 

chart, 444 
Loapj 450 

Looping structure, 450 
machine code, 442 
machine language, 442 
object, 449 



object code, 443 
object-oriented programming 

(OOP). 449 
program control flow, 445 
programming Language, 442 
pseudocode, 444 
repetition structure, 450 
selection structure, 449 
sequence structure, 449 
source code, 442 
structured programming, 44S 
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Multiple Choice :: 

Circle the wnrd or phrase that best completes each statement 



1. A 

a. instructions 



is a collection of _ 
to. Loops 



_ that ire carried out by the computer's CPU. 

c. steps d, algorithms 



2. Programming languages enable programmers to describe programs. This descriptinn is called 
a. #n OOP b. source code c. an interpreter 

3. . it a simplified namraWanguage veision of a program. 

B. Pseudocode b. Control (low C. Algorithm 

4. A loop repeats until a(n) , is met 

a, object b, error c, exit condition 



5. One goal of is development of Tradable code. 

a. programming languages to. interpreters c. compilers 

6. huiilds on arid enhances structured programming. 

a. A compiler to. A programming c. Object-oriented 



d. an object 
d.A 

d. syntax 
d 
d 



7. A£n) is steps to solve a problem that is not guaranteed to provide an answer. 

to. JPO chart c. heuristic d. flowchart 



S. The Is and Os that CPUs can understand is called its . 

a r syntax to. interrupt e< interpreter d- machine language 

9. A(n) file is a partial .e*e file that has its commands accessed by other programs. 

a. .ini b. ,dll c. .bat d. .dat 

10, The order in which program statements are executed is called 

a. program control floiv to. program syntax c, programming language d. program execution 
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Review Questions 

In your own words, briefly answer the fallowing question*. 

1. What goes into the three columns of an IPO chart? 

2. Describe the difference between a compiler and an interpreter, 

3. Why were programming languages developed? 

4. Cortriirional statements and loops are warn plK of what? 
5 h Whatisanexectrtableftle? 

6. Describe how reusing code can simplify a programmer's job. 

7. What is the benefit of planning code before trying to write it? 

& What aie the advantages of using dynamic link library (.dll) files io a program? 
9. What is a flowchart: 

10. What is the difference between an algorithm and a heuristic? 
Lesson Labs ;; 

Complete the following exercise as directed by your instructor, 

1. Take the following steps to see how many executable files are stored in your computer's Windows folder; 

a. Launch Windows Explorer [The procedure far doing this depends on yrhfch version of Windows is installed on your 
computer. Ask your instructor far assistance, if necessary) 

b. In the left pane of the Exploring window, find and cUck the Windows folder; The folder's contents appear in the 
window's right pane. 

c- In the right pane, dick the Type column heading. This action arranges the pane'? contents hy file or folder types, 
d. List alUhe executable [ L exe) files in the folder The exact number of executable files may vary from system to 

system. Compare the number of executable files on your system to other students', 
o. Find the Notepad.era file in the Windows folder and. double-click the fije. The Notepad text editing program wiU 

open oo your scree n r 
f T Close Notepad, and then ctose the Exploring window. 
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Programming 
Languages 
and the 
Programming 
Process 



Overview: The Keys to Successful Programming 

programming can be a complex process; it requires training, planning 
and some specialized tools. If you think this task sounds like any other 
construction process, ymi are righr: crentinj; a. snfrwnrv prnyr.un ]s like 
huilJing an office building nr a ahnp ping center. Vnu Live to study the 
marker, create a pbn T hire j crew, get special tools, an J then (finally) 
build the building. Rot the work docs not Htop then.-. You must contin- 
ually update your creation to meet the changing needs of the people 
who use it- 

SuCc'es^tnl progra.in.merh arc hnowledgea hie in two key areas: prcj- 
graininklg tools (the iuftw^irc and language;. used to develop applied- 
tiotis) and the programming process (the siep-by-slep pruned ures that 
programmers follow to ensure consistent, well-developed products). Soft- 
ware developers of all backgrounds — and in many different working en- 
vironments — follow a uniform set of procedures in their work. Thus, 
programmers can work together more easily on large projects and rhey 
can accurately predict how their programs will work. You will learn 
more about the development process later in this lesson. First, you will 
learn a omit the programmer's special tools: programming languages. 



OBJECTIVES :: 

Identify the three main 
categories oF ping ram ming 
Languages. 
* Describe the five generations of 
programming languages. 
Name at least five major 
programming languages. 
Describe a visual prog ramming 
environment and how ft is used. 
List the five phases of the 
systems development life cycle 



The Evolution of Programming Languages 

As you L-jfjiL-d earlier iii ihih chapter, programming is a way of ereaiing a sec of 
instructions for the eompurer, To create these instructions, programmers use 
rigidly defined programming languages to create source code; then they con vein 
the source code into machine (or nojeci) code fur I he computer. 

Machine code — those l's and 0* — is the only language that a computer under- 
stands. People, however have difficulty understanding machine code. To make 

Si til Vi,l I L" J C I L'l( rp II I L'll I L'il S It I . rn'M'. I rc 1 1 r Is \\r\ fli ip tfl I pn kgrC^S i Vf I V 111 1 1 IV si I ph iSM- 

cated programming languages. This evolution in development tools allowed pro- 
grammers to focus less on strings of numbers and more on eomiu.nad sequences. 
In oiher word*, developers could think about their program* in human terms 
rarher than the computer's terms. As a result,, rod ay 's programmers can create 
command sequences that you tan read like any other language. The programming 
tools handle the tedious chore of converting the humanlike instructions into 
strings of numbers rhai computers can understand. 

As you will learn in this lesson, programmers can choose from many develop- 
ment tools that differ greatly in capability, flexibility, and ease of use. Despite 
their differences, however* most programming languages share one characteristic: 
each programming language requires the programmer ro follow some very strict 

rules. For example, programming Languages ^ 

require develops to 

» Provide information in a certain order 

and structure, 
» Use special symbols, 
» Use pnncOiatirm (sometimes). 

These rules arc called rhc synrav of the pro- 
gramming language, and they vary a great deal 
from one language to another. Figure 1 2B. 1 
shows a piece of source code writrcn in a pro- 
gramming language called C++. 

Notice that in Figure 1211, 1 , each line of code 
includes special abbreviations, spacing* or punc- 
tual toil. This- special writing style is rhc syntax 
of the 0+ programming language. If the ende 
were written in a different language, you would 
see differences In spacing, phrasing* punctua- 
tion, and so on. Regardless of which language 
the programmer uses, however, lie or she must 
follow (he correct syntax for that language, [f the syntax is not correct, theeom- 
pHcr nr irlterpTCter will isv-ue errors ami warnings ami will not Ik able understand 
the source code, k also will cither fail nf create incorrect object code. 

Categories of Programming Languages 

Hundreds of programming languages are currently in use around the world. Some 
are highly specialized and used in only one branch of science or industry, while 
others are well known and used almost everywhere. Some J.in.e,uaces arc obsolete 
and used only to maintain older systems, while others are so new that many pro- 
grammers Jo not even know thai Thfv exist. 

You can group programming languages in several d lief cut ways. For example, 
you loiclit mioup i hem into ihoM: di.it use structured programming and those that 
do noT. Or you might group them by those used in business versus those used in 
scientific circles. Programming languages arc usually grouped, however; by their 
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place in the evolution of programming languages. Based on evolutionary history, 
programming languages are divided into three broad cfl terries : 



» Assembly languages 
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Machine and Assembly Languages 

Machine languages art the most rundamemal of languages. Using a machine Ian- 
guage h 3 programmer creates instructions in the form of machine code (Ts and 
Q\) that a computer can follow. Machine languages arc defined by hardware de- 
sign, In other words, the machine language for a Macintosh is not the same as the 
machine language for a Pentium PC. In /act, the machine language for different 
Pentium versions is slightly different. A computer understands only its native ma- 
chine language— the commands in its instruction set. These commands instruct 
the computer to perform elementary uperjtiuns such is loading, storing, adding, 
and subtracting 

Assembly lanmugt/s were developed by using short, EngJ Lsh- 1 ike h abbreviations 
to represent common elements of machine eude. To develop software with an as^ 
sembly language, a programmer uses a [est editor fa simple word protessot) 10 
create source Files. To convert rhe source files inro object: code, the developer uses 
a special translator program, called an a^i-mblcr, 10 convert each line of assem- 
bler code into one line of machine code. This is where the name astembty kn- 
gna^e comes frorrL Alrbough assembly languages are highly derailed and cryptic, 
they are still much easier to use than machine language. About the only time pro- 
gramme rs write programs of significant size in an assembly language is when then 
are concerned with the code being efficient and fast. (One example of this rule is 
action games, where the programs speed is critical,) Instead, programmers use as- 
sembly languages to fine-tune important parrs of programs written in a higher- 
level language. 

There is not much you can tell by looking at machine code OsandCs] T and you 
would have to know a huge amount of specialized information before you could 
write it. Assembly code, however, is a hit less cryptic . . . hut only A bit. At you 
can mx in Figure 12B.2 t assembly code uses specialized English-like phrases along 
with hardware-specific numbers. 

Higher-Level Languages 

MiiiliiT-kvel Idiiguugc* were developed to make programming easier. These Lan- 
guages are called higher-level languages because their syntax is more [ike human 
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HDU DK,1BUH 


;T0 2k. ?t 




IHT 1W 


;CALL BIDS:; 




ftHPUTTlHG OF A STR1HG 






KEV; HDD AH.ua 


;IHFU1 REQUEST 




LEA OX .BUFFER 


;PaiHt IP BUFFEH HWF 


BE ST HI HE 5TDBED 


IHT 21H 


;CALL PIS 




RET 


;RETUIH F8DH SJBJTDLT 


»E tB IHIH PROGRAM; 


1 BISPLIV SlRlHC TO «B 


EEN 




SCHl mi AH,» 


;OJ£PLAf REQUEST 




LEA DESIRING 
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fMt 31H 


;CflLL OIS 




RET 
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0001 00D1 010111 01 01 01 Ul BUU1 
1 01 01 001 OT 01 001 01 011 01 0111 
0001 01 001 011 01 01 01 01 01 01 01 
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environment for the Internet. Eattr, Sun iid-Jcd on the siti-il i t>- to write pro- 
grams that did not run inside a browser. With Java, Web designers can create 
interactive and dynamic programs {called applets t for Web pages. 
» ActiveX, Microsoft's answer to Java is ActiveX, ActiveX code creates self-con- 
tained functions similar to Java applets that may he accessed arid executed hy 
any other ActiveX -campa ri hie program r]n any ActiveX system Of network, 
ActiveX can create signed applications. A signed application is one that has 
been verified a* being safe to run on a computer. At present, ActiveX is imple- 
mented on Windows V.y, Windows NT, Windows 20U0 t Windows Xf, and 
Macintosh systems,, and there Lire plans fur supporting UNIX also. 

Fourth-Generation Languages 

Imurtlvj-cncraticm laiiu,uau;cs HGLs) are easier to use than third -generation lan- 
guages. Generally, a 4ft- uses either a rexi environment, much like a 1GL, or a vi- 
sual environment. 

In the text environment, the programmer uses English -like words when gener- 
ating source code. Typically, a single statement in a 4GL may perform the same 
tasks as many lines of a 3GL 

In a 4GL visual environment, the programmer uses a tor] I ha r to drag and drop 
various items like buttons, lahels, and test hexes to create a visual definirinn of 
an application. Once the programmer has designed the program^ appearance, he 
or she can assign various actions to the objects oil the screen. Fur example, a pro- 
gratnmer may place a burton on the screen and assign an action like "Open Cus- 
tomer table." Figure I2B.4 shows a visual development environment, in this case, 
Visual Basic.NET. 

Most 3GLs and 4GU allow the programmer to work in an integrated devel- 
opment environment, or JDE. IDEs provide the programmer with all of the tools 
needed to develop applications in one program. Compilers and tun-time support 
for their applications are present. Microsoft's Visual Studio and Sun's Java Studio 
are two professional IDE*. 

Fourth-generation languages include the foil owing: 

» JVET. .NET is Microsoft h s newest entry into the programming arena. It com- 
bines several pruui jiujul:^ 1 .1 i i c.u j l;^ ^ into one IDE. [ncJuded are Visual ba- 
sic, C++, C#, and J#, .NET is poised to he the developers' only environment. 
Using .NET, developers can wiite programs for Windows, the World Wide 
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Web, and PocketPC. (As discussed in Chapter 6, 
PockctPC is a version of Windows designed for 
PDAs.) ,NET makes authoring programs for all 
of the$e environments easier. Figure I2B.5 lists 
some of the application types that can he created 
in the Educational version of Visual Studio .NET, 

» Authoring Environment*. An tliori ng en v i ron- 
ments are special- purpose programming tools for 
creating multimedia applications, computer-based 
training programs, Web pages, and so on. One 
example of an authoring environment is Macro- 
media Director (which uses [he Lirt go script i nu. 
language). You can use ir to create multimedia 
titles combining music clips, text, animation, 
graphics, and so forth. As with other visual devel- 
opment environments, much of the code is writ- 
ten automatically- However, must of die robust authoring environments also 
include their own languages, called scripting languages, which provide tools 
for added control over the final product. The programs used ro create World 
Wide Web paRcs fall into another Category of tools that are often lumped 
together with authoring environments. Some of these programs include 
Microsoft FrontPage, Netscape Visual JavaScript, and NetObjects Fusion. 

» Son Studio One. Sun StiilLkt One is a visual editor for Java and Swing ap- 
plets. An applet 15 a program that runs inside of a Wch page. Studio One 
provides a complete IDF, as well sw several wizards CO automate common 
tasks such as creating an nppltr. Studio One has an advantage Over other 
Java environments: it is developed by Sun> the creators of Java. 

Fifth-Generation Languages 

Fifth-generation languages \>CA s) arc actually something of a mystery. Depend- 
ing on which expert you ask, they may or may Oot eveO agree that 5(rLs exisr. 
Some experts consider the more advanced authorise, environments to be 5GLi, 
while others do not. In principle, a JCL would use artificial intelligence to cteate 
software based on your description of what the software should do. This type of 
system is proving more difficult to invent than the Code it was intended to create. 

World Wide Web Development Languages 

Few technology components of late have affected our culture like the Internet and 
the World Wide Web. The Internet has evolved from simple text-based messages 
to complex Web sites chat are visual^ interactive, and responsive. Ukewisc, Web- 
related development toots have evolved Ln power and capabilities. Therefore,, It is 
impossible to talk in a contemporary context about programming and develop- 
ment without talking about tools that make Web development possible. 

» Hypertext Markup Language (HTML). Hypertext Markup Language is the 
programming language used to create documents for the World Wide Web. 
Using HTML, you define a Web documents structure by using such compo- 
oents as attributes and tags. Tags, as you will recall from the earlier discus- 
sion of Web pages, provide links to othei points of the document* to other 
documents on rhe same site* or to documents on other sites. HTML tags also 
are used to format a Web page's look, to position graphics and multimedia 
elements, and to incorporate components created in other programming lan- 
guages such as Java or Flash. 
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Because HTML lacks scvcr.il critical fca- 
"" 3 Hires of formal programming languages, 
such as the ability to make selections, most 
programmers tton'r feel HTML is a true 
programming tanguage.To a programming 
novice, however, HTM I -can He mute to do 
wondrous things in a Web page- One fact 
about HTML char makes it so easy to use is 
that you can write HTML Code in a simple 
icxt editor (such as Notepad) or any word 
processing pio^rain. In fact, many wont 
processor have an HTML option where 
you can save your document as HTML for 
placement on the Web. Many other types of Common application program, 
such as spreadsheets and presentation programs, also can automatically con- 
vert a standard document into HTML format,, complete with hyperlinks and 
other navigation tool*. Professional Wrb designers* however, usually use 
H TML editing programs such as Microsoft FrontPage to create web pages. 
Figure 12B.6 shows an example of HTML tags in a Web document. 
Extensible Markup Language (XiMLJ, A next-generation Web content devel- 
opment language. Fsleusihli.' Markup Lan^ua^e (XMI.J typically refers tO a 
new mnrkup EangLiage that allows, developers to describe a page in such a 
way that one source document can be presented in several different formats 
such as .3 Wdi p.iije, j printable dottuueuL, .irtd .l PDF file. En structure, 
XML looks like HTML, bur the developer is; free tu create new tags. XML is 
not a replacement for HTML. XML needs HTML and other technologies to 
properly display Its data. Figure 12&.7 shows an XML database of multiple- 
choice questions. Faeh question h;is four eboiees. The eorrecr tag desenhes 
which of the choices is correct; 0 is the first choice. 
Lxtcnsiblc HTML (XHTML). XHTML i$ the newer vcrtion of HTML. It 
is very sirnil.lr in all aspects to HTML, I loWeVet, the rulct are tllote strict, 
HTM l allms s inr very " Iiici-^l-" i ntluij;. XH'I'Ml Tet]iiife^ 
that all items be "well formed, " This means the developer 
must write perfect XHTML code every tunc. XHTML is 
becoming the standard language of Web developers. 
» Ex(cmible Scyle Sheet Language (XSL), F x lenstbk Slyle 
She..' i t n e. li Lic.i i.XM." is one ni the X ML technnlogies. 
I tli purpose is to display and format XML documents for 
HTML browsers like Internet Explorer, lite XSl. docu- 
ment is composed of several rules that dterate how the 
document should be formatted. Once the XML docu- 
ment is opened in a browser* the XSL rules arc applied. 
The Uicr sees only a normal HTML page. Using XSL it 
is relatively simple to have one XML document with 
several different views. 
W Extensible Markup Language Mobile Profile (XHTML 
MPh In recent years, more and more people have begun 
usinc, tiny devices (such as PDAs) tr) connect to the Inter- 
net us inn J wireless technology, such as cellular modems. 
This demand has created rhe need for new development 
environments such as Extensible Markup Language Mo- 
bile Pfoftk | XHTML MP I, formerly known as Wireless 
Markup language (WML), Web designers can use WML 



462 Chapter 12 



Urheberrech 



:es Material 



*1- ' '» 



to create documents that can 
he viewed by handheld dc- 
ccs such as VJ r cb-cnabled 
ocl] phones, PDAs, and even 
digital pagers As miniature 
hardware makes greater 
gains In display quality and 
ba ndwidth -processing capa- 
bilities, languages such as 
XHTML MP will become 
commonly used. 

» Dreamweaver. Macromedia 
Dreamweaver 35 a" HTML 
editor lh;it allows the devel- 
oper to vi iu a 1 ly write Web 
pages. Developers can use 
Dreamweaver lo create forms, 
tables^ artd ether components 
for HTML pae.es. Dream- 
weaver goes beyond standard 
HTML editors, however* by 
utilising Dynamic HTML (DHTML} to aidd such functionality as timeline 
animation and absolute positioning of content. Like many HTML editors. 
Dreamweaver can do moat, at [he coding tasks lie hind the scenes; the user 
docs nut need to know DHTML to create powerful Web pac.es. Figure I Zfi.R 
shows the Dieamwe:ner tle\e!opnierit environment, 

>? Flash, Macromedia \ I laoh is a development tool for creating very sophisti- 
cated Web pages, which can include moving graphics, animation, sound, and 
interactivity. Figure 12B.9 shows a simple example of Flash in use, 

» Director, Macromedia's Diiccior is a fidl-flcd^ed multimedia authoring envi- 
ronment that is parr of rhe Macromedia Shockwave Studio suite of programs. 
Director gives mi 1 hi media program and Wch developers the ability co create 



I! 



The Dreamweaver owelDpmert 
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Active Server Paftcs \A$Y). Active Server P.ikcs 
(ASP) is Microsoft's entry Into [he Weh scripting 
arena. Based On ViiUal Basic, A Si' is particularly 
good at accessing Microsoft databases. This 
makes it a good candidate for online storefronts. 
ASP can only work if the VC'cb site Is hosted on a 
Window s serpen The iTloSt current Version is 
ASRMhl 



» Practical Extraction and Reporting Language 
(Perl], one of die first scripting languages, origi- 
nating on UNIX systems as a way to automate 
administrative tasks. It has morphed into a Web 
scripting language. Perl, an open source language, is found on most 
UNIX/IJntix-hased Weh providers and most Windows servers, as well. Since 
Web sites using Perl cm be hosted on both platforms Perl is a good lan- 
guage for a Web developer to team, 

» Hypertext Preprocessor (PHP). Hypertext Preprocessor (PE IP) is a very pop- 
ular script ing language. Et runs on UNIX/! .in ux or Windows servers. PHP is 
especially guod at reading databases such as Uracle and MySQL. The com- 
piler and code are offered to the 
general public as open source soft- 
ware, making it free to use. PUP is 
offered a l most Welt hosting sites. 
Like Perl, PHP is a good language 
for a Web developer to learn. 

The Systems 
Development Life Cycle 
for Programming 



*jcjne«iti . wr1i:fl f" Good warning frtn P«er nwion 1 
d&OHWit . *rtn C'fiaod ifrtroaor* fr<w mtr mrron* 
tveritog fr<n Peter huriOri! 
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SELF CHECK :: 

Circle the corral answer for each question, 

1. All programming lang-jages require usc?a to follow certain niles oi . 

il style b. syntax 

t The process ol tn&jnq objecl code from one system work on another type of system 



n c ii led _ 



a. portng 



b. designing 



c, developing 



3. Oreamweiiver goes beyond standard HTML editors by usiig _ 



b. Dynamic XML 



Programs are the building blocks of in- 
formation systems. When they create 1 ^yrlarnic Perl 
software products, progra miners fol- 
low a process — or life cycle — that is 
similar to the life cycle for entire information systems. The systems development 
life cycle 4SDI.t!i is detailed in. The similar software development life cycle isdis- 
cussed here. 

» Phase 1 : Needs Analysis, Needs analysis is the stage when a need or problem 
is identified and understood. At this early stage, the programmer looks it the 
program design to see what rhc user needs for an interface and starting point 
and whit the user needs the program to do. Typically, the end-user should 
have a lot nf input in the needs analysis stage. Once- the programmer has de- 
termined the program's smarting and stopping poinrs. he or she tan hegin to 
design the code. 

» Phase 2: Program Design. Program design is the stage at which programmers 
begin roughing nut du- logic they will use when the actual coding begins. 
Many rook are used in rhc program design process, although programmers 
often rely on whiteboards and the hacks of napkins. Three o fthe.se design 
tools are IPO charts jfor slrnctured programming), circles and message pipes 
(object-oriented programming.), and pseudocode. Figure I2B. 13 shows a 
simple set of objects and message pipes, like those a programmer might de- 
velop when designing an object-oriented program. 



t Dynamic HTML 
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For mcae inrgnn^Kin m Iht 
SOLC tor prrj^amming , vSfl 
httpt//www.mtthie.etjtn/ 
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Artificial Intelligence: Will Computers Ever Think? 



Artificial intelligence (AT) can be defined as a program or 
machine that can solve problems or recognize patterns. A 
more "pure* definition of AI might be a computer or pro- 
gram that can foot a human into thinking he or she is deal- 
ing with another human. Such a computer could both learn 
and reason; thus, another definition of artificial intelligence 
might be a computer that can learn and reason. 

Artificial intelligence software is used in marry real-world 
applications, from determining if banks should grant loans 
to voice recognition and terrain-following missile guidance 
systems. Even applications such as wonJ processors and e- 
mail make use of AI concepts. For example, a word proces- 
sor's gramma r checker attempts to understand and correct a 
language concept that most users cannot fully explain 
themselves. Regardless of the actual task, artificial intelli- 
gence is used in two basic areas: 

i> Problem Solving. Tn problem solving, the artificial in- 
telligence program must look at a problem or collection 
of data and determine what to do next. For example a 
bank may use in artificial intelligence system to Look at 
your credit history and lifestyle before deciding whether 



* 



or not to lend you money. This 
type of system is called an expert system. 
» Pattern Recognition. In pattern recognition, the artifi- 
cial intelligence program must Look for repeated or 
known occurrences of data. c"*ampt« include artificial 
vision and speech recognition. 
Of course, marry artificial intelligence programs combine el- 
ements of both areas to solve a problem. For example, a 
data compression utility must Look for repeated patterns in 
the data and then decide how to rewrite the data to elimi- 
nate the duplications. 

Some Examples of AI Techniques 

Artificial intelligence may be applied in many different ways 
depending on the problem to be solved and the resources 
available. Some common techniques include the folio wing: 

» Decision Trees. These software guides are simply maps 
that teU the computer what to do next based on each 
decision it makes. Each decision leads to a new i^rdi 
with new decisions and consequences. 



FIGURE 12 B.l 3 



In rhg design phase. rt]fc5cl m ientou 
programmers use objecls and message 
ppes to ■design U*ir programs. 



OBJECT A 

Class-- Auto 



_ Alflrj stopped 



Methods: 
Braking - 
Steering 



TumdifecSJonaraA, 
±u:-l &( turn 



Message: 
Amount cl 

pressure 



Message 

TurncwT^Bd Aapiift*n»tft5 (pressure} 

Release Drakes 



\ 



OBJfCT C 

Class- Ayfc 
; Power BLaermg 



Turn wheel fciirecljon. decree) 



OBJECT B 

Class: Auto 
5ul>rtass:0t5c Stakes 



» Phase 3: Development. Development (also called coding) involves writing 
and retting source code. The software development phase is similar to the 
system life Crete's development phase,, hut instead of determining the system's, 
overall layout, the jirm^rjmntcr writes the code that implements [lie user's re- 
quirement. The pmRram riser mi^hi write Miurt* axle in J rexr edimr and 
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?> Jtuta-Bued Systems, These systems work by following 
a set of rules given by the programmer. So long a* the 
programmer has anticipated every possible circumstance 
that the program may encounter, it cad soke any prob- 
lem* 

» Feedback, This technique is used to modify programs. 
Basically, a feedback system monitors the results of a so- 
lution to see if the solution worked or in what areas it 
failed, 

s> Knowledge-Based Systems, These systems ere similar to 
a rules-based system, hut they use feedback to Learn 
from their mistakes. As a result knowledge- based sys- 
tems can actually learn to solve new problems. 



» Heuristics. This software technique is 
something like a recipe for a problem- 
solving: approach rather than an algo- 
rithm that solves a specific problem . 

Building an Artificial Brain 

To create a true artificial intelligence, scien- 
tists could try building an artificial brain 
called a neural network. The human brain consists of bil- 
lions and even trillions of neurons, each with as many as a 
million connections to other neurons. Scientists have iden- 
tified hundreds of different types of neurons and more than 
50 different patterns of neuron connections. This level of 
complexity is simply beyond any computer currently in ex- 
istence. Even the most powerful parallel computers with 
tens of thousands of processors do not come close to equal- 
ing the number or variety of connections in a human brain. 



I hen Compile the uhIe, or he or she may 1154- a visual editor and crwte ,1 pic- 
run: of the application before compiling the code. .Most of the effort required 
to complete a program is upen.1 in this phase using I he programming lan- 
guages yon I been learning about. 

Despite their best efforts, programmers inevitably create errors^ or bum, 
in their programs. There are two main types of errors: syntax errors, and 
logic errors. Syntax errors violare rhe rules of rbe programming language. 
Finding syntax errors is relatively easy because the compiler or interpreter 
will point them out to the programmer. Logic errors, actual mistakes in the 
algorithm, ate mote difficult to find and may not even show up until weeks 
or months after the program has been implemented. The process of identify- 
ing and eliminating these errors is called debugging. Figure L 211.1*1 shows a 
list of syntax errors found by a L-++ compiler. You can see by their cryptic 
nature that the programmer has to have some special knowledge to under- 
stand the errors and fix thcuu 




Compilers hefc rnjgrairim«s locate and 
lis svnlai eirnrs. 
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In Douglas McDowell's world, a few simple keystrokes will Qnp &f McDowell's recent pn&jocts involved a network 
an application or software program and make a monitoring a data warehouse for a table company. The pro- 
eyes ifght Lip, lowing that his or her technology J*ct earned Internet a Certified Partner Award for business 
! " iL IT consult- intelligence solution ir-" 



■bred. A principal consultant with 
ing firm Inteltinet in Atlanta, McDowell works £ 
with customers, (.sing his programming and business intel- 
ligence expertise to create technology solutions. 

value to companies almost instantaneously/' says McDowell, 
a professtonal chef who graduated from Wheaton College 
and earoed his Masters iji inFont-dlion technology. He 
changed careers after a back injury sidelined his restaurant 
career and says he was drawn to the analytical problem 
solving and business problem evaluation that a career in 
programming served up. 

McDowell spends his ID-hour days handling the project 
management side of datattaSe development by working one- 
on-one *ith JnteUineft clients. H c first conducts bu siness 
analysis to figure out what technology the company already 
has in place and how he can create arvi integrate new sys- 
tems or solutions that will help the infrastructure 



using I 

'Its a matter of understanding what 1 
application or solution that I will build, and figuring out 
what problem it needs to solve," says McDowell, whose cer- 



tifications include .NET architecture and development; 
Windows, Windows Exchange, Security, and Systems; busi- 
ness intelligence with a focus on SQL Server; MtP; and 
MCSC. "Then, I complete the solution according to those 

iPtn.irP.H.nt-t/' 



games and the Internet are driving a programming boom. 
Hot only are programming jobs available; but also they are 
getting more and more interesting. Programming jobs tend 
tn he grouped into the following broad categories: 



t Scientific Programmer. These programmers use a spe- 
cialized knowierlge of science and engineering to de- 
velop high-tech programs. Scientific programmers work 
in fields like aerospace engineering, ™- 
oceanography r and astronomy. 



Phase 4: Irnpknicmjriuiu Jnip^m'Hl.Hkin involves MlSClEh'lM.L wj'twarv ami 
.ilUwmjt lpmTs [hi rest ir This Hi-p nilt-n indhulrt n h»r of d i K-imu 1 nf ijiii > btnh 
ir.HiJc the coJc and in rhc form or' manuals for ilie USCJS. Many prni^rillimtfi 
alsuwitl icJI tuju that [hey Jn jilc^c ci r' th ci r Jc bu^i"}! at this >uijj*\ Certainly 
the [inplflTlL'iiratforl sM^c i:> whc]i any HuxetiiKt'prions the pr< ra. utiht had 
about the node in? found jr.d HxttL 

PhiiC 5; Maintenance* Maintenance starts as soon as the program is in- 
stalled. Work continues on products for several reason*. Some minor bugs 
may nnt ha vie been fixed at the rime the program was released. The program- 
mers al» ma j' add major new functioning, in response to either market de- 
mands or user requests. This is the longest phase of the program 
development lifenyde, someriitKS spanning many yeans. 
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programs. 

Thus, :ftere is a strong demand to 
combine a knovuledtre d\ 
□f bjsinesi ope?acEnns t 
w Operating System Proi, 
putsr and compw ter-corrtrc- lied 
intf system and some Jcin-d a? programmed 
some Hub, inch at PCs, tti* programme d^etou 
atiflg systems lite DQ$ r Wprcdtws. cr UNIX. 

t Programmer. Game programmers develop 
thing from educational software to video, games. In 
r case, the programmers must combine a strong 



knowledge af gane theory with graphics and mdiiiirieth'a 
pTn^Tam m ing. 

:> Weh Programmer. The Woild WiJe Web has created a 
whole new programming field. Naturally the existent of 
the Web hat created a demand for HTML and Ja^a pro- 
grammers. However, the Web alio Fuels a denand for pro- 
grammers who can develop tools that allow the Web to 
provide multimedia conicnt. Because Uic Weh is still in 
its infancy, no one tan predict what Web content h Likely 
to develop or what will be popuUr and what will rail. 
The Bureau of Labor Statistics expect i the programming 
field to grow about as fast as the average for all occupa- 
tions through 20iO r with jota -or bot.h systems and appli- 
cations programmers most plentiful in da la processing 
survice firms, software houses *ind computer tonsulting 
businesses. Median annual ^mingi oF computer program- 
mer, were *57,«0 in 2UUQ t with the middle SO percent 
oairi:ig tftwBcn 544,850 and £74 r 5C0 a year. 
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?> The only real computer language is machine language which it a series of Is and Ds 
that is understood by computers but meaningless to people, 

?> Programming Languages can be placed into one of thiee basic categories: machine 
languages, assembly languages, and high-level Languages.. 

» Higher-level languages allow the programmer to create programs using English-like 
words and phrases. Some fourth -generation languages include visual environments 
that allow the programmer to draw a program's Interface and then assign actions to 
the interface's components, 

» Many newer development environments have been created for Weh design and mul- 
timedia programming, and some are very sophisticated These range from basic HTML 
editors to feature-rich multimedia environments Like Rash and Director, which allow 
the developer to merge animations and sound with interactive elements. 

» Pure HTML creates static Web pages. Dynamic pages are created by using a scripting 
Language [ike JavaScript or Red. 

» *ML is a series of technologies that allow the storage and view of data on Web 
pages. XML holds the data. XSL and its subsets format the document for view, 

» When creating software programs, developers follow a development cycle that is 
modeled on the systems development life cyde used in information systems devel- 
opment. The software development life cycle is broken into the same five stages, 

» Needs analysis is the stage when a need or problem is identified or understood. 

» During program design, programmers use pseudocode and message pipes to plan the 
programming pnscess- 

» Program developfflent includes writing and testing the actual software code, compil- 
ing or interpreting, and debugging > 

» During the implementation phase, the software is installed and users are allowed to 
test it. 

» After implementation, the maintenance phase begins. During this stage of the soft- 
t tire cycte r programs are maintained writti bug fbies and upi 
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Key Terms 

Active Server Pages (ASP), A 
applet 460 
assembler, 45B 
assembly language, 458 
bug, 467 

er, 463 
dynamic, 464 
Extensible Markup L 
(XML), 4*2 



(XSl), 46Z 
fifth - genernti □ n 
first 

Flash, 463 



(5GL),461 



Profile (XHTML MP), 46Z 



(4GL), 460 
higher-level Language, 45& 
Hypertext Preprocessor (PHP), 465 
integrated development environ men 

(ID£j,460 
JavaScript, 464 



logic error, 467 
.NET, 460 
Perl 465 
port, 459 
portable, 459 

second -generation Language, 45B 
static, 464 
syntax. 457 
syntax error, 467 

third-generation language [3GL), 45B 
e {WML), 



Key Term Quiz :: 

Complete each statement by writing one of the terms listed under Key Terms in each blank. 

1. In historical terms, assembly languages are referred to as languages, 

2. A{n) ^ „ is a mistake that can cause a program to run in an unexpected or incorrect way. 

3. Animation for Web sites is often handled using Macromedia ™ — ™ — . , 

4. languages are so called because their syntax is cloier to human Language than either machine or 

assembly language. 

5. The XML technology — 



is designed to format XML documents for display on the Web, 

6. ThE newer version of WML is . 

7. Initially developed by Netscape, allows scripting within the HTML document, 

8. Microsoft's entry into the Web scripting market Is 

A. Visual Studio .NET and Dreamweaver are examples of an m , which simplifies the development of a 

program or Web site, 

10. The language is esperiatfy good at developing Web sites from databases. 
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Multiple Choice 

Circle the word or phrase Chat best completes each statement 

1. The newest version of HTML is 

a. WML b. XHTML e, XML ^i. x$l 

2. are seldom used encept to fine-tune important carts of programs written in a high-level Language, 

a. Compiler* b. AisembLy languages c. Interpreters d. Front ends 

3. Ct+andJavaareexamplesof 



b. third -generation c, fourth -generation d. fifth. 

H. programming languages use familiar words rather than the detailed strings of digits that 



b. Assembly c. Higher-level d. All 

5, Programmers begin roughing out the logic they will use in the stage of the software SDLC. 

a. program destgn b. development C, implementation d. testing 

e. Which of the following is a Language that is commonly used to write ,cgi scripts lor web pages? 
a. JavaScript b. t>+ c. Visual Bask d- Fell 

7. Applets for the Web bts written in the , . Language, 

a. Java b. .net c. php d. C++ 

0, In a 4&L ™™ environment the programmer uses a toolhar to drag and drop items like huttons and test 

bo*es to create a definition of an application. 

a. visual b r text c r scripting d, coding 



loots like HTML, but the developer is free to create new tagi, 

a. Pert b. XHL C.Java 



d. cOi 



to. This product is an IDE for Java. 

a. Visual Studio b. Netscape Visual C, Macromedia Director d. Sun Studio One 

JavaScript 
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In your own wands, briefly answer the following questions, 

1. What is meant by "porting" code From one type of computer system to another? 

2. How da mi and HTML work together? 

3. Describe the disagreement that some programmers, have, regarding fifth-generation programming languages. 
4n What are the five phases of the systems development life cycle as applied to software development? 

5, What happens during the implementation phase of the software 5DLC7 

6, Describe tlie difference between HTML and XHTML 

7, Why is object-oriented programming considered to he a veTy natural manner of programming? 
a. What woutd a o^eloper build using PHP? 

9. What are the keys to being a successful programmer? 
10. How does an IDE make it easier for a developer- to write a program? 



Complete the following exercises as directed by your instructor. 

1, Using a text editor Like Notepad (or a piece of paper) and the given commands-, write a pseudocode algorithm that 
goes through a short list of numbers and plates aU the even numbers into one list and all the odd numbers in 
another list. Use the following commands: While, get number, if/then/else, put number In even list, put number In 
odd list. 

2. Using Notepad (or another piece oF paper), review the pseudocode you created in the first exercise and create 
documentation to explain what the pseudocode does. Remember, the more documentation you add, the easier it will 
be for others to understand your locric. 
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Charter Labs 

Com plere the fed lowing exercise using, a com nuter in your classroom, Ian, or home. 

1* Creole a Web page trick. Web pages can be filled with lines of simple code that 
create special effects or cause the page ro behave in certain ways. In many cases* 
you do not need robe a programmer or even use a real programming language 
to build ^trick^i" into a Web page. This exercise shows you an example of a 
cool trick yo» tan add to any Web page by typing a few lines of code, h may 
not be actual programming, but you will feel like a programmer when you're 
done- In the fol towing steps, you will create a small HTML page that displays 
the worJ mhbe. What is the trick? When you view the page in ji hawser, and 
your mnuse pointer touches the text, the word mhbc will change cohir and font 
and the background color behind the text will aUo change. Once you create the 
file, you will test it in your Web browser. [Mole: This exercise assumes ihar you 
use Microsoft Internet Explorer j.U Of later, ur Netscape Navigator 5,0 or later. 
If you use an uldcr version «f cither browse^ the mouseover may wrt wtjrU 
a. Open Notepad and type in the following code, exactly as shown here, in- 
cluding rhehlank *pacesi 

T.hf: riC i.r 

<tlt Le>Moii ee Ro 1 Lovers / 1 1 1 le > 

< a href =*httj>: / /www , r.hn r> , com * > mhr.^ /a> </p> 
b- Save the file asTcst.html in any folder you like, 

e. l-aunch Internet K*p!orer or Netscape Navigator and open the Testrhtml 

tile. You should see the word mfiht on your screen, 
d- Click mhheand watch your screen change to the mhhc Online Web sitc- 
e. Now we will insert the code to write rhe rollover trick. Position your cur- 
sor on the line between </tit]c> and Whcad>, Knter the following code ev- 
actly as it appears here, 

■: :;i_Y 
-■ !- 

a : I ink [ 

font-family t arial r sans-serif; 
f ont-weighc t normal? 
} 

a: hover ; 

... 

; ,-. -. ■' : I ; 

t"oj.^- Coil! i L. v : ar ial , SAiis-i-ei ii: 

: :■: ■ ■.. . 

:■ 

—> 
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This chapter contains the fallowing ie*wns: 
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LESSON It 13 



Overview: The Need fer Computer Security 

Wliife reading this book, you have discovered how imporraru comput- 
ers and their contents ars to everyone. Safeguard ins your computer and 
its valuable information is important. Jusr imapjne what your life would 
be like if all your financial records, school worL + and personal cor re* 
spondence were suddenly changed, destroyed, or made public, what 
would you he willing to do to prevent this from happening? 

You are aware [bat ears are stolen every day t so you prolvably rake 
measures suck as tucking the duunf h parking in a garage, or using a ear 
J I. in i".. In the same way, you should he aware of the threats facing your 
Computer and data, and lake measures [o protect (hem as well. By nk- 
irlg Sonic- precautionary *itepS T you can safeguard nut only your hard- 
ward software, and data, but yourself. 

The firsi step ro good contpmer securin is awareness. You should 
understand tl!i the dangers that specifically threaten your enmpnter -sys- 
tem. You need to know basv each threat can affect you and prioritize 
lEiem accordingly. This lessmi ml rrjJucts ymi to Mime ot the must com- 
mon threats to your privacy, data, and hardware. The following lesson 
shows yuu how to protect yourself and your system. 



Understanding 
the Need for " 
Security 
Measures 




OBJECTIVES R 

Define the terms threat, 
vuinerubility, and courTrermeasjjre 
in the context of computer 
security 

Describe four specific threats that 

computer users face. 

Describe three specific threats to 

computer hardware. 

DuSLribe three specific Lliiedts 

to data. 
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Basic Security Concepts 

You will see rrrtain terms throughout this chapter, so it is besr to become familiar 
with them before going any further. 

Threats 

The entire point of computer security is to eliminate or protect against threats. A 
threat is anything thai can cause harm. In the context of computer security, a 
Threat can he a burglar, a virus, an earthquake, or a simple user error. 

By itself, a threat is not harmful unless it exploits an existing vulnerability. A 
vulnerability is a weakness— anything that has not been protected: against threat*, 
making it open to barm {see Figure I SA, IK For instance, an unlocked car is vul- 
nerable to theft. The vulncrabi lity tfi meani ngless unless a thief IS In the neighbor- 
hood. IkiE you probably always lock your tar or park it in a safe place anyway . . . 
just in case a chief should happen ro come along. 

Degrees of Harm 

That said, it's important to realize that threats, and the harm they can cause, are 
a matter of degree. If you live on top of a mountain, for exnmpEe, there is proba- 
bly no threat of flooding, if you don't use antivirus software, however, there is a 
very good chance that your computer will become infected, especially if it stays 
connected to the Internet. Because you can gauge the degree of harm that differ- 
ent threats can cause, you can prioritize them. That is* ynu can decide which 
threats are more likely to "get you* and take precautions against thern, 

When people think of the ways their computer system cart be damaged, they 
may think only of damage to the hardware or the loss of data. In reality, com' 
i : t w^teinv c.-in hr- d.HiugeJ in many w.tyv. And re member, 
:■- -ou lenmed in Cb.-ijUcr I , you |The user) are part of the 
computer system. You, too, can suffer harm of various kinds, 
from the loss of im porta ni dara> to the loss of privacy, to ae- 
n i.i I physical harm. 

When pro rccring your computer sysrem, it pays to think, in 
the broadest possible terms about the typhis of barm that could 
affect you, A nasty vims or hacker can wipe our your pro- 
grams as well as your data. If your I'C is connected to a net- 
work, other systems on the network could suffer similar 
problems. Damages to your home or office — such as a fire or 
flood — can easily extend to your computer and even thing 
Stored <M it (sec Figure HA 2), 

Counter measures 

A counter measure is any srep you rake to ward nit a threat— to protect yourself, 
your data, or your computet from harm. For example, regularly backing up your 
data is a countermeasure against the threat of data loss. A firewall IS a counter- 
measure against hackcrs. 

Tfit're .tre two classic 4)1 too n tern icasu res. The fifhl ibitlds tile user from per- 
sonal harm, such as threats to personal property, confidential information, finan- 
cial records, medical records, and so forth. The second safeguard protects the 
computer system from physical hazards such as theft, vandalism, power problems, 
and natural disasters or attacks on the data stored and processed in computers. 
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The thief wins when he finds items that have account numbers or personal 

information. 

Some ID thieves ire brazen enough to swipe document* riuht out of your 
mailbox. Some of the most important documents you use eome to you in ihc 
mail every month; bills, account statements, credit card offers, financial 
records, and many others. On a Rood day, a thief could sjiaj: everything he 
needs right from your mailbox. 
» Social Engineering. This, method is, not as sophisticated as it sounds, hui can 
still he effective. In social engineering, the ID thief tricks victims into provid- 
ing critical information undtrr j: III: pretext ui vumetliinji legitimate. The thief 
can call an unwary victim, fur example; elalm to he a system administrator 
Lit the Web site of the victim's bank;, and ask for the victim's user IP arid 
password for a system check. With this Information lei hand, the thief can gu 
online and access the victim's account Information directly through the 
bank's Web site. 

>y High-Tech Methods, Sophisticated ID thieves can get information using a 
computer and internee connection. Fur instance, Trojan horses can be 
planted on a system or a person** identity may he snagged from unsecured 
ImerncT sires. Ahhmifih nor unmnwi. it happens. One reason it is not com- 
mon is because of the general use of security technologies such as Secure 
Sockets Layer (SSL| and Secure HTTP (S-HTTP) ro ensure the integrity and 
confidentiality of credit card and financial transactions, because so much at- 
tention is paid to protcctine, transmuted data, social cii^nicL-ni:^ and W- 
tech swindles are the predominant sources of identity theft. 

Loss of Privacy 

Did you know that your buying habits arc tracked electronical ly s in a range of 
commercial systems? This doesn't apply just ro online transactions either. Any 
time you use a "More loyalty" card to rent n units or buy groceries , the purchases 
are logged in a database {see Figure 1 3 A. 5), Your medical, financial, and credit 
records are available to anybody authorised to view them. 

Many of the companies, yrru deal with every Jay— from your local supcriil.ir- 
ket to your insurance company— maintain databases tilled with ioformarion 
about you. You might expect these firms to know your name and address, but 
you mighr he surprised to learn that they know how many times each month you 
put gas in your car or buy a magazine. And a lot of companies do not keep this 
information confidential; they may sell it to other companies who art interested 
in knowing alxiut you. 

Personal information is a business commodity that supports a huge shadow In* 
dustry called data mining, Data mining is a business iutelliucrKe-e^athenriK 
process that every large organization, from banks to grocery stores, employs to 
sift through computerized data. Companies spot useful patterns in overall behav- 
ior to target individuals for special treatment. Data mining is a S200-miilion-a- 
ycar industry, and it is growing rapidly because it pay? big dividends. 

Public Records on the Internet 

Your personal information is available to anybody who has the few dollars re- 
quired to buy it from commercial public record services. For a minimal price, 
companies such as I melius and WhoWhere.com will give you detailed reports 
about most people. These reports contain such detailed information as 

» Criminal records, including sex offender registry, felonies, misdemeanors., 
and federal and county offenses 

4B0 Cfupter 13 




Urheberrechtlich Qeschutztes Material 



» Upck^-nund information, including marriA^e 
records, divorce records, adoption records, dri- 
ving records, credit history, bankruptcies in the 
past 20 years, la* liens, small claims, past ad- 
dress hi^rtjrjv neighbors-* properly ownership, 
mortgages, and licenses, 

Records such as marriage licenses and divorce 
recti rds are public records. This means thai they,, 
along with many other kinds of legal records^ are 
available to anybudy who want* lu view theuL There 
are .1 number of companies rhar col leer public 
records, package them, and sell them to anyone who 
wishes [[] purchase 5 hem ^scc Figure 13 A. 6). 

Internet Monitoring, Profiling, 
and Spying 

When using rhe Internet, you should be aware ihar 

your interests and habits arc being monitored automatically (sec figure I3A.7). 
The monitoring activity can he carried out hy program* running on your own 

computer of a connected server, This might not seem to he a problem since "if 

yuu aren't doing anything wrung you have nothing to tear." 1 1 cm-even the inter- 
pretation of why you visits particular site is in the eye of the beholder. You may 
not be aware of how your browsing habits are interpreted by others. A single visit 
tn one of the ubiquitous advertiser hanner ads at the top of your browser identi- 
fies you as someune with an interest in related productSf 

Data about when you visited, what you Joule ed at, ami how Jong yuu stayed is 
used hy most commercial Web sites. Use nf this data is called "online profiling 1 ' 
and is done to build a profile of your interests and habits. It is analyzed to learn 
more about you. There are commercial profiles for most people in the United 
States based on the browsing activity uf a particular EE J address. This address is 
tied In the name of die owner of thai address no matter who is doing the actual 
hrowsing. The reports contain in formation about browsing habits and may con- 
tain accompanying marketing conclusions, called psychographic data. This data 
makes guesses about who yuu really are based on your surfing behavior andclah- 
urate inferences are drawn about your interests, habits, associations, and other 
trails. These guesses are available to any orgamzarmn willing to pay fnracccss to 
the profile. Online marketers, commercial information service providers, and, in 
some cases, federal agencies may have access. 

Online Spying Tools 

Software developers have created a number of ways to track your activities on- 
line. Although many of these tools were created for benign purposes — such as 
helping legitimate VCebmasters detenuinc who visits their liici musi often — they 
are also being used in ways most consumers do not appreciate. These tools are de- 
scribed in rhe following sections. In the next lesson, you will learn sume tech- 
nic; ucs fur managing ibeSe threats to your privacy. 

Cookies 

A ennkic is a small text file that a Web server asks your browser to place on your 
computer. The cookie contains information that identifies your computer (its TP 
.uldress), you lyour user name or e-maiE addressh antl information about your 
visit to the Web site. For instance, the cookie might list the last time you viiitcd 
the site, which pages you downloaded, and how lunp, yuu were at the site before 
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leaving. If you set up an account at a Web site 
such as an e-carnmetee site, the cookie will 
contain information about your account 
making it easy for the server to (In J and man- 
age your account whenever you visit. 

Despite their helpful purpose, cookies are 
now considered a significant threat to pri- 
vacy. This is because rhey can he used to 
store and report many types of information. 
For example, a cookie can store a list of dJJ 
the sites you visit. This data tan he trans- 
ferred to the R-ltr that placed the cookie nn 
your system, and char information can he 
used against your wishes. For example, the 
cookie's ma kcr might use the cookie tO deter* 
mine what kinds of advertisements will ap- 
pear on your screen the next lime you visit 
the Web site. Many Webmasters use infor- 
mation from cookies to determine the demo- 
graphic makeup of their site's audience. Even worse, cookies can he used as the 
basis of hacker attacks. 

At any time, your PC may he storing hundreds or thousands of cookies {see 
Figure L3A.E), If you could examine them, you probably would decide that you 
didn T t want to keep many of tlietn on your system. For this reason, tools have 
bten developed to help users manage cookies and limit the damage they can do. 

Web Bugs 

A Wch huy is a small GIF-format image file ihai can he embedded in a Web page 
or an HTML-format e-mail message, A Web bug can be as small as a single pixel 
in size and can easily be bidden anywhere in an 1 1TML document. 

Behind die tiny image, however, lies code that functions in much the same way 
an a cookie, allowing the bug's creator to track many of your online activities. A 
bug call record what Web pae.es you view, keywords you type into a search en- 
gine, personal information you enter in a fur in on .1 Web page, arid other data. Be- 
cause Web bugs are bidden, they are considered by many ro be eavesdropping 
devices. Upon learning about Web bugs, illOst COnsumetS took for a way to defeat 
the ni. A number of ami-Web bug programs now exist. 



Spy ware 

The term spy ware is used 10 refer to many different kinds of software that can 
track a computer user's activities and report them ro someone else. There are now 
countless varieties of Spyware programs. Another com man rerm for spy-ware is 
ad ware p because Internet advertising is a common source of spyware. 

Some types of spyware operate openly. For example, wheo yon install and reg- 
ister a program, it may ask you to fill out a form. The program then sends the in- 
formation to the developer, who stores it in a database. When used in ibis manner, 
spy ware-type programs are. seen as perfectly legitime re because the u:er is aware 
that information is being collected. 

More commonly, however, spyware is installed on a computer without the 
u set's knowledge and collects information with nut the user's consent, Spyware 
can laud on your PC from many sources: Web pa pes, e-mail messages, and pop- 
up ads are just a few. Once on your machine, spyware can track virtually anything 
you do and secretly report your activities to someone else. Spyware can record in- 
dividual keystrokes, Web usage, e rtuil addresses, personal m formation, and 



482 Chapter 13 



Urheborrechtlich 



c'ji her 17 pes of daia. Generally,, the program transmits 
the collected data via e-mail or to a VFcb page. 

The average computer user may hive a dozen or 
more spy ware programs on his or her PC at any 
given time, according to some reports (sec Figure 
13 A. 9k This means that any number of companies 
can be using spy-ware to tract; your online activities. 
For this reason, anti-spywarc software development 
has exploded, with dn/ens of spywa re-killing prod- 
ucts nn the market. 



Spam 

Although the availability of ynur private information 
might be tumbling, the consequence for most users is something Called! spam. Spam 
is Internet "junk mail," After all, your e-mail address is often included in the per- 
sonal information that companies collect and share. The correct teim for spam is 
unsolicited commercial e-mail |UCE). Almost all spam k commercial advertising 
(see Figure 13 A, 10). According to reports filed with Congress in early 2004,, about 
two-thirds of all e-mail traffic was spam messages. In the United States, nearly SO 
peiCertt of nil e-mail was spam, 

You might think that the answer to spam e-mail is simple: just delete the mes- 
sages when they arrive. But fur many amipuler users, spam is much luohiy a prob- 
lem for such a simple solution. Some people receive dozens, even hundreds, of 
spam messages daily. The problem is huge for businesses, where corporate e-mail 
servers needlessly store and transfer countless spam messages each month. At the 
personal level, spam recipients spend rime reviewing unwanted messages, in fear 
they may accidentally delete legitimate mail. This alone costs untold hours of 
wasted time. The real solution to spam, therefore, is ro conttol it before it reaches 
all the people who don't want it. 

Defining spam is important to cootrulling it. One person's important message, 
after all, is another person's spam. This difference makes ic hard to establish a le- 
gal basis for prevention. Since 2003 h the legally accepted definition of the charac- 
teristics of spam Ls commercial e-mail, bulk transmitted to millions of people at a 
time. The volume and the fact that each message contains substantially the same 
content define spam. 

People who send our these endless streams of spam (spammers! get e-mail 
addresses in three ways: 

» Purchasing lists of e-mail addresses through brokers. 
» * Harvesting " e-mail addresses from the Lntemer. 

>5 Generating random string of characters in an attempt to match legitimate 
addresses. 
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The U.S, bw regulating spam is the Conttolling the Assault of Non -Solicited 
Pornography and Marketing Act of 2003. or the CAN-SPAM Act of 2003 (see Fig- 
ure 13A,t1), It took effect on January I, 2004, and is based on the concept of af- 
firmative consent. This means rhat the recipient of the message must give explicit 
consent tn receive a commercial e-mail message. Under this law, it is illegal to 

» Send a commercial e-mail message with header information that is false or 
misleading (such as a subject line that dries not state the message's true 

purpose). 

» Spoof the originating, address, or relay a message from another computer in 
nrdcr to disguise its point of origin. Spnofing is a social engineering term that 
describes an attempt by the sender of the message to convince the recipient 
that [lie message is from souicime cKc, 

» Nlh deari} tdtimih ttuu sbe message is an advertisement or solicitation. 

The mKSnjie mmr provide a ctm Hpicnous. n >pr* m u nity to dtidine further mes- 
sages. If the recipient declines addiricm.il messages, it is itle^jl to send one that falls 
within [lie sume of [lie request. [] ii iSle^.d fi n am one acting on hehalfof die sender 
to send inch a message or tor the sender to transfer [he address to anybody else. 

Computer-Related Injuries 

Computer use can cause physical injuries, to the user. Prolonged mouse and key- 
board use, staring at a monitor for too long, and poor seating conditions are the 
primary causes of such injuries. For more information on specific comp Liter- 
related ailments and ways to avoid them, see Chapter 2, "Interacting with Your 
Computet," and Chaptet 3, "Seeing, Hearing, and Printing Data." 

Threats to Hardware 

Threats to your computer i hardware involve incidents that have an effect on the 
operation or maintenance of the computer They range from such routine things as 
system breakdown and misuse to malicious actions of individuals including theft 
and vandalism of the equipment. Disasters such as fire and Hood are also threats. 
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Because PC hardware and software art becoming increas- 
ingly compter it is becoming increasingly important to do 
regular maintenance ort them. At the very minimum, this 
means defragmenting your hard disk, checking for viruses, 
and performing other basic housekeeping chores to keep 
your machine humming along. You learned several of these 
techniques in Chapter 5, "Storing Data," Sot routine system 
maintenance includes arrother step that many users ignore 
updating important system and program files. 

By making sure that your system software is Vept op to 
date, you reduce the risk of system failures and keep your 
programs running as weli as possible. Device drivers provide 
a good example. Suppose you update your operating sys- 
tem, then your CD-ROW drive begins functioning poorly. You 
might be able to fix this problem by installing an updated 
device driver that is more compatible with your new OS. 

Fortunately, you dont need to call a PC technician (or 
become one yourselF) to update critical system files. Thanks 
to a ne* breed of automated Web sites, you can sit back 
and let your PC update itself. 



If you are a registered user of Microsoft Windows or Micro- 
soft Office, lor example, you can visit Microsoft's product 
update Web sites and download bug fixes, patches, updated 
system files, templates, securlty-reLated files, and much 
more. You can visit the Windows Update site at hup:// 
windowsupdate,micro£oftaMn. You can find the Office Up- 
date site at bttp;//ofi;ccu p Jate. jriicfoiofLcom, 

Users of Window; 2000 and Windows XP can configure 
their operating system to automatically update fibs. These 
versions of Windows can find and install updates in the 
background, whenever the PC is connected to the Internet. 

Companies such as Symantec (http;//www. 
Symantec com/downloads), McAfee (http;//software. 
mcafeeHCom/centers/download/default^sp), and other 
maker* oF popular antivirus software and utility programs 
host product-update sites, too. At these sites, users can 
download up-to-the-minute versions of virus databases, 
utilities, drivers, and other products. This updating is ex- 
tremely important; without the latest vfnjs definitions, your 



systems art a good investment, as well* especially when cm pensive equipment and 
priceless data are at stake. 

Accidental harm is much harder to address, but no less of u thrcar. Something 
nil temple is spilling a CUp uf Cuffee into ytmr system unit provides a spectacular 
example. This is why most computer rooms have a sign saying ""no food or 
drmks. hh There are so many ways a human can accidentally damage a cumputcr 
that it is pointless to attempt to list ihem all. However; a sound sec of safety pro- 
cedures can handle the typical ones. These procedures (ire formulated from a 
rhnrnu^ri threat analysis* conducted under the dictates of Murphy^ Law — "what- 
ever Can go wrcnl^ wdl jjo wrong." 
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htacurai Disasters 

Disaster pilanimi^ addresses narural artd mart-made disasters* it is nor called 
"disaster prevention" lieeause thinj^ like earthquakes 3"d hurricanes are hard t« 
predict and impossible 10 prevent. However, you can plan for them. A well 
rhuujiht-oiit pkm can minimize the Ins* nr." information and interruption of work 
should a disaster occur. 

Because natural disasters vary by location, your first step is to make a list of all 
of the disasters that you think cuuld happen in your area, then prioritize tlut list, 
pot tiwancc, no matter where ymi live,, fires at home are more Likely to happen 
than rornadtK. F.ven rhough t^mados arc mote destructive, you should have plans 
fur handling the more frequcnr disasters. Table 1JA.I lists three categories of 
dasa-Slcts. 

No marrer what disasters you include in your lisr h your counrermeasures 
should include awareness, anricipation^ and preparation. The first two ate simple: 
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If you have purchased a new computer, operating sys- 
lem r application, or peripheral, and if the product is from a 
major manufacturer, there's a good chance the product ok 
fers online support of some kind. To learn what options are 
available for your specific: products, check your online help 
systems and printed documentation. Look for Web addresses 
for software update, download, or support pages. 

How often should you update? It depends on the soft- 
ware, if you use a new version of Windows., you should con- 
figure to check for updates whenever you're online. That 
way, you won't miss a critical update, which could compro- 
mise your system's security. Check for updates to your an- 
tivirus software definitions at Least once a week; if your 
antivirus program can receive updates automatically, set it 
to do so. Otherwise, it's a good idea to check for updated 
device drivers and support files occasionally, to keep your 
peripheral devices and other programs running as well as 
possible. 





Examples of Natural, Site, and Civil Disasters 




Natural Disasters 


Site Disasters 


Civil Disasters 


Localized or area Hoods 


Building and forest fires 


Car, plane, or train crash 


Lightning storms 


Waler and sewer emergencies 


Civil disturbance 


Snowstorms and/or extreme cold 


Telephone or table service 
interruptions 


Disease outbreak and quarantine 


Tornado 


Chemical and gas Leaks or spills 
{both in and external to the 
building) 


War or terrorism 


Hurricane 


Explosions (both in and external to 
the tuUding} 




Earthquake 


Failure oF the building structure 





be aware that a uisjiirr could strike and anticipate ic when ■conditions arc riphi. 
For example, if you live on the Ka%c C"oum of tin- United SfiTK-i. you know when 
to anticipate a hurricane. 

Preparation can mean, many steps* audi you probably have a lot of option* — 
too many to list here. But ask yourself whar you nan do quickly in protect your 
PC and data in a ihs:i sh- r, ( jinU yon move me !*C CO a iafe plant 1 quickly, without 

Protecting Your Privacy. Vour Computer, and Your Data 487 

UrhebBrrechtlich geschtltztes Materia! 



,4*.rr,w~__-^. — — an* 













ThflWna^Upti^Wet»s^.fi«nHiPie tocnj^^mctEiptaiflr 
browser 



antivirus vjfL^iu cannot protect your system against the 

latest uiruies. 

If you use any kind of high-capacity storage device— 
such as a Zip drive, a CD-FElrV drive, or a DVD-fVftW drive— 
you can probably visit the manufacturer's Web site for 
updated drivers and utilities that can make your drive eas- 



SELF-CHECK 

Circle Uie word or phrase that completes cadi statement, 

1. Threats are not harmful unless llvey exploit an exiting , . 

a. danger h vulnerability I 

z A backup is a against data loss. 

a. threat to. security 

3. To assume yojr identity, an ID the* needs arly the nght 

a. infamraliOT h. computer 



c r countemieasuru 



putting yoursell in danger? Could you get 
t-Q your backup disks or rapes quickly, so 
they could be saved? Is fire protection 
available? Do you know how 10 turn off 
the gas, electric, and water services to 
your home? Having answers to questions 
like these can make a huge difference 
when minutes count. 

Threats to Data 
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The purpose of a computer is to process 
■ data in some way to c rente information. 
The goal of computer security is to pro- 
tect this process. Because data and information are Intangible, this mission Es dif- 
ficult. Despite this, you should try to protect everything of value from every threat 
you can identify. There are tliree general categories of threat; malicious code and 
malware, criminal nets, and cybcrtcrrorism. 

Malware, Viruses, and Malicious Programs 

The term malware describes viruses, worm*, Trojan horse attack applets, and at- 
tack scripts. These virulent programs represent the most common ibreat <o your 
information h 

Viruses are pieces of a computer program (code) that attach themselves to host 
programs. Worms are particular to networks* spreading to other machines on any 
network you are connected to and carrying out preprogrammed attacks on the 
computers, Trojan hordes, like their namesake* introduce malicious code under 
ihe guise of a useful program. Another form of malware is an attack script that is 
specifically written, usually by expert programmers, to exploit the Internet, An- 
other threat is posed by Java applets that hide in Web pages, They are launched 
when the user's browser visits that site. 

tor more detailed inf orma rion on combating viruses, worms, Trojan horses, 
and other types of malicious programs, sec the Appendix C 
section "Computer Viruses," which tallows tins chapter. 

Cybercrime 

Computer crime is aimed at stealing the computer, damaging information > or 
stealing information. Computer crime is not necessarily technical in origin. Most 
criminal acts against computers do not directly involve Technology. In fact, 72 
percent of the computer crimes reported to the FBI in 2003 involved simple hard- 
ware theft. 

The USC ot a computer to carry out any conventional criminal act, such as 
fraud, is called cybercrime and is a growing menace. Cybercrime is growing so 
rapidly, in fact, that the federal government has created a handful of agencies to 
deal with computer- related crimes (see Figure 13A.14). Instances of Internet fraud 
increased in 2002 as compared to 2001. In that year alone, federal officials ar- 
retted 1 i.S cybcrenminajs and seized over (17 million in a^ers. Criminal actions 
included setting up fraudulent hank Web sites to steal account information from 
unsuspecting customers, auction fraud, and nondelivery of merchandise. Credit 
and debit Card fraud were significant in 2002. The EtKSes reported. 3>y the victims 
totaled $5<1 million, versus Si? million the year before, and complaints referred 
to law enforcement totaled 48+252, compared to 16,755 in 2001. 
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Hacking 

Hatkinu. mil ;i iris I lie most common form nf cyber- 
crime, and it conttnuei to grow in popularity. A 
hacker is somcor.lL' who uses a ctimputer an J network 
or Internet connection to intrude into another com- 
puter Or system to perform an illegal act (sec Figure 
OA. 13). This may .amount, to simple trespassing nr 
a LIS thut currnpt, destroy, tir change Jafra. 

In anutlicr form, hacking can be the hasis Jor a dis- 
tributed demjt of service (DDOSJ attack, in which a 
backer hides malicious cade On the PCs of many un- 
suspecting victims. This- code may engblc the hacker 
m Ciikc nver the infected PCs nr simply use 1 1ran lo 
send requests to a Web server. If the hacker crmtrots 
enough PCs, and can get [hem to send cnou&h re- 
quests to the targeted We-b server, the server essen- 
tially becomes jammed with requests and stops. 

functioning. Successful DDOS attacks Can cost targeted companies millions of 
dollars. The exrent nf the problem is not known simply hecause it is so wide- 
spread, Pricewa^crhrnisetiorjpcrs cstimarcs that viruses and hacking alone cost the 
vvnrLl economy upwards of trillion in ZOf>.T>, 

At rmc time, a hacker was just a person who understood computers wdlj how- 
ever, hacking now refers to criminal or antisocial activity. Today,, hackers' activi- 
ties ; 3 re usually categorized by their intern; 

>i Recreation attacks, 
» Business or financial arracks. 
» Intelligence attacks. 
» Grudge and military a tracks. 
» Terrririst attacks. 

Oilier I km pissing .m invasion of privacy, 
recreational hacking is relatively harm- 
less, Jn most cases, recreational hackers just attempt to prove their abilities wirh- 
out doing any damage, hi business, fhiatieial, or intelligence attacks, however, 
hackers often engage in data diddling — forging or changing records for persona! 
gain, ui attcittjuiiLg to copy the data from the penct tared system, Grudge attacks 
are carried our by hackers with a grievance against an individual or organization, 
and such attacks are frequency destructive. The harm from terrorist attacks could 
be catastrophic. The industrial world is highly dependent on its computers and 
there is evidence thai this rype of attack may be the tool of future war. 

Common Hacking Methods 

Hackcts use a variety of methods to break into computer systems. These methods 
fall into three broad categories: 

-■■ Sniffing. The term MiiOirr.' rtfiTH Chi timlm^ ;i LCK£r\ p.ivsWOrd. There art 

three ways ft) sniff a pass WQ rd; password sharing, password guessing, and 
password capture. EVsword sharing is the mosr toinmon an J occurs when 
a victim simply discloses his or her password to a hacker. Passwords arc 
shared out of simple ignorance* when victims dn no; realize that the pass- 
word mighr be used against their wishes or in ways they would never intend, 
Pass word guessing ts done exactly as rhe term implies: a hacker tries to guess 
a user's password and keeps trying until he or she gets it right, Users can 
safeguard against password guessing by using complex passwords. Network 
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Haduss are commcnty tiioi*)hi cf as 
young, artlaccei people wtto iwlar to 
stay m Bie shadows This is nci 
necessarily true, however. There s q 
feffje, thriving network of hacters around 
the wcrtd, some of atirxn operate in the 
open 
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One of the biggest legal issues facing the computet InJus- 
try is software piracy, which is the illegal copying of com- 
puter software. Each year, software companies lose billions 
of dollars in sales because of piracy, as people NkgnUy copy 
and use programs instead of paying for then. 

Piracy is such a big problem because it so easy to do. 
In most cases, it is no more difficult to steal a program 
than it is to copy a music CD- Software pirates give up the 
right to receive upgrades and technical support, but they 
gain the use of the program (without paying For it 

You learned about the different ways to acquire software 
in Chapter 10, 'Working with Application Software," and that 
nearly all software programs come with a license agreement 
of some sort that defines how the software can be used. 
Host licenses— especially for commercial programs— place 
restrictions on copying the program, and many forbid the 
user to make any copies at all. 

Software pirates, however, pay no attention to such re- 
strictions. The vast majority of pirates are actually casual 



computer users who Copy a program as a Favor to a friend or 
family member These pirates may not even be aware that 
what they are doing is illegal At the other end of the spec- 
trum, professional pirates make hundreds or thousands of 
copies of expensive programs and sell them or distribute 
them freely over the Internet. 

Sfnce licensing agreements don't stop pirates, software 
developers take other approaches to copy protection. (Copy 
protection is a device, program, or agreement that attempts 
to prevent users from illegally copying a program.] A few 
developers who sell very expensive, special-purpose soft- 
ware require the user to install a device called a hardware 
lock before installing the program. Such programs won't run 
if the lock isn't present. Since each lock is uniquely 
matched to the software; a pirated copy of the program 
won't run on an unlocked computer. 

More commonly, developers require the user to enter a 
password, a serial number, or some other code when in- 
Most developers print a code on the 



administrator can prevent finessing hy limiting rht number of attempts anj- 
Ofle edit make to Ing infn the network r In password capture, a password is 
obtained by snme type nf malware program and lorwarded tn the hacker, 
P.issvjord-H may lie captured erccrronieally if" they are sent as text that is not 
encrypted. Fnr example, during a login session, a: hacker m$y intercept the 
passtvoftt data when it is sent to a server even if It is encrypted within the 
system itself, 

» Social Engineering. Social en^inceriuj; used to bt called "runniiij; j confi- 
dence game." The hacker may use any number of frauds ro "con" victims 
our of their passwords. It might be as simple asdumpstcr diving. Just as in 
identity tljelt T a password thief sea relies the victim's trash in order to find 
uneful access information, Anolhcr farm of Miciai engineering is the "phune 
Survey/ the 'application, 71 and rhe ""emergency tarnation." Jn these situa- 
tions, a backer may contact potential victims l>y phone ore-mail T and ask the 
victims to provide password in formation for an apparently Icgjiimarc reason 
(see Figure 13A,1*i|. This method is sometimes referred to as phishinp. 

» Spoofing* Hackers may alter an e-mail header to make it appear that a re- 
quest for in forma (inn originated from nnother address. This is called spoof- 
ing. They cm gain electronic entry by pretending to be 3 1 a. legitimate 
computer* which is called II k spooling. Using this technique* the hacker inter- 
i;epina meiiiage or gains access to the system by posing w an uuihorized 
user. On a network, this is done by a I wring ihe message information to make 
it appear thai it originated from 1 trusted compuicn 
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II Mjfy programs rsqwuyou to /row*? a passwfti. special cock}, of 
sariai nmnter during wsca&rjtvr 

prugram's. packaging. Anyone who does not have code may 
not be able to install the software. Some prog ran s can be 
installed without the code hut they may tiave some features 
crippled- or may "nag" the user to register the software or 
provide the code when the program runs. 

No antipiracy scheme, however, is foolproof Sophisti- 
cated pirates have found ways to defeat hardware locks, and 



it's easy to copy an installation code onto a CD case when 
you copy the CD itself. 

With the release of Windows XP and Office XP r Microsoft 
began a new approach to copy protection: product activa- 
tion. When you use Windows or Office XP (or Office 2003) for 
the first time, you are prompted to "activate" it. During the 
activation proc«s, the software contacts Microsoft via your 
Internet connection. The Microsoft server checks its records 
to determine whether anyone else activated your specific 
copy of the program. If not, the program become* active and 
you can use it freely. If not, you need to contact the com- 
pany and explain yourself. The program will run for only 3D 
days without being activated: after that, it locks up, 
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Cyberterrorism 

Cyberwarfarc and cyberterrorism arc new forms of war/are; they attack the exits- 
cal information infrastructure of rhc narton. The conventional goal in the case of 
cyberterrorism is to harm or control key computer systems, or digital controls. It 
is done Eo accomplish an indirect aim such as to disrupt a power grid or telecom- 
munications. Typical targets are power pbnts, nuclear facilities, w.iter treatment 
plants, and government agencies. However, any site with network-based moni- 
toring and control systems is vulnerable if it is honked to the Internet. 

Cyberterrorism is not a new phenomenon. In 1 99ft, the threat was so credible 
that die federal government ^reaacd the Critical Information Protection Task 
Force t which later became the Critical Infrastructure Protection Board (CIPB). 
The Information Security Management Act of 2002 set haste security requirc- 
itKiLCs loi all ^ovciiLtllcrU iViU-uii; jC l Ik >JlrJe time, the Whin; I louse issued llie 
Bllt coherent national strategy to secure cyberspace. 

This strategy provides an overall direction for the effort to combat cyberterror- 
tsm. Solutions need to be formulated by individual businesses and the federal and 
state agencies designated ro deal with this problem. There are many stare and fed- 
eral agencies devoted to developing effective responses to cyberterrorism. In 2002, 
coordination of this effort brtame the responsibility of the Department of Home- 
land Security (DHS) with a budget of more than 52.6 billion for eyhertcrmrism in 
200 J. Other effective responses include government-sponsored clearinghouses such 
as the Computer Emergency Response Team (CERT) Coordination Center 
(hrtp^www.ccrt.org) at Carnegie Mellon University and the National Information 
Assurance Training and Education Center irittp^mtateCrinfo) at Idaho State 
University, These agencies ptovide essentia I information and guidance for piacii- 
ri oners and educators {see Figure 1 3A J 7J. 
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» The goal of computer sec urity is t 
anything that can cause harm. 

» A countermeasure is any step taken to ward off a threat. Countermeasures are meant 
to protect data and systems from damage. 

» Computer use poses several kinds of threats to users. These include the risk of iden- 
tity theft the loss of privacy, the exposure to spam, and even physical injuries. 

» In identity theft, an ID thief impersonates someone else by using the victim's name 
and personal information. A successful ID thief can obtain documents and conduct 
business transactions in the victim's name. 

» Many companies monitor the activities of consumers each day and compile this in- 
formation for various reasons. The growing amount of personal data that is sold and 
traded among companies— and whfch is available for individuals to access-raises 
concerns about the loss of personal privacy. 

» Spam is unwanted or "junk," e-mail messages. Spam messages ire usually commer- 
cial in nature and may arrive by the dozens or hundreds in a person's inbox. There 
are a variety of steps you can take to avoid receiving spam, 

» Computer hardware is vutneiable to physical harm from power-related problems, 
theft vandalism, and natural disasters. Users can take precautions against some 
hardware threats, and shoutd plan for others. 

» Data may be the most valuable part of a computer system, so it faces many unioue 
threats. These include loss due to malware, viruses, and other malicious programs, as 
well as hackers, cybercrime, and cybertenorism. 

» Cybercrime is any criminal act that is carried out via a computer. Cybercrime is a 
growing problem, 

» Hacking is a form of cybercrime. A hacker uses a computer and network connection 
to gain access to other computer systems. Hackers infiltrate systems for many d[F~ 



y> Cyberterrarism is a form of warfare in which 
trol of important computer systems, such as the 
mu nidations systems. 



attempt to harm or cjain con- 
systems that run electrical or com- 
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adware, 482 
cootie, 481 

OOuncerrneaSure, 478 

cybercrime, 44$ 

cyberterrorl5m r 492 

data diddling, 4S9 

diitributed denial of «m«(0DOS) 

Km 

r diving, 479 



ipster div 
<ir, 449 



hacking, 4B9 

identity (ID] theft 479 

IP spoofing, 490 



line conditioner, 445 
line noise, 465 
malware r 448 
password capture, 490 
password guessing, 489 
password s hiring, 449 
phishing, 490 
power failure, 485 
power fluctuation, 485 
public record, 481 
shoutder surfing, 479 
snagging, 479 
sniffing, 4E9 



social engineering, 480 
spam, 483 
spammer, 483 
spoofing, 484 
spywaro, 482 
surge suppressor, 485 
threat, 478 



(UPS)j 485 
unsolicited commei 

(UCE), 483 
vulnerability, 474 
Web hug, 482 



Key Term Quiz :: 

Complete each statement by writing one ofthe terms from the fey Terms list in each blank. 

A(n) is a weakness— anything that has not been protected against threats, making it open to haim. 

2> occurs when someone impersonates you by using your name, Social Security number, or other personal 



a. A low-iech IP thief might resort to r searching for personal ii 

4. In , an 10 thief tricks victims into providing critical information under the pretext of something 



5. If a legal record is available to anyone who wants to see 1t r the record Is said to be a{n) , 

6. The cornet term for spam is 

7. In , the sender of an e-mail message tries to convince the recipient that the message is from 



Br A special device, called s[n) r protects equipment from line noise. 

9. The term describes viruses, worms, Trojan horses, and attack scripts* 

10. The use of a computer to carry out any conventional criminal act such as fraud, is called ^ 
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Overview: Keeping Your System Saf a 

In the preceding lesson, you learned about some of the many ihrcais 
rhar can affect you, your privacy, your data, and your computer Al- 
though these threats range from mild to severe you need to take each of 
them seriously. This means evaluating the chance that each one might 
strike you, prioritizing likely threats by seventy, and raking the appro- 
priate precautions. 

In this lesson, you will Emm about specific steps you can take to se- 
cure your computer system and your data from a variety of threats. You 
might be surprised to learn that computer security is not primarily a 
technical issue, and is not necessarily expensive. Fnr the nutst part, 
keeping your system and dara secure is a matter of common sense. By 
mastering a few basic principles and sonic easy-to-use software pro- 
grams, yon can virtually guarantee the safer} 1 of your hardware, soft- 
ware, data, and privacy. 



Taking 

Protective 

Measures 



OBJECTIVES il 

» List three ways you can protect 
your identity from theft. 




: I Name two precautions you can 

take to guard your personal 

information. 
» Identify seven federal laws 

designed to protect an 

individual's privacy and pcrson.il 

information. 
to Describe methods for managing 

spy* are and cooVies cm your 

computer. 
» List three steps you can take to 

avoid spam. 
0 Explain the purpose of a firewall 

and why you may need one. 

Describe four ways to protect 

hardware and storage medh. 
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The only part of your computer system that needs protection more than your data 
is you. Remember that if an identity thief strikes or a malicious Webmaster pets 
hold of your personal information, your computer will keep right on working, 
hut other aspects of your life wilt be affected. 

The following sections revisit some of the threats that computer users face and 
tell jou how to prevent them from becoming a reality. 

Avoiding Identity Theft 

Victims uf idenlity theft stand to lusc larj;c sums of inmiey, suffer d.i;nijj»c to their 
credit and reparation, and can possibly even lose possessions if the situation is not 
handled properly. It's important to remember that even if you don't make trans- 
actions yourself, ynu may still he field responsible fur them unless you Take anion 
quickly. 

Recall that ID thieves an jink- use nontechnical methods to get the information 
they need to impersonate someone. Likewise, most of the precautions you can 
take against 111 thefr are "low-tech." Fun her, rhey all are matters of common 
sense; you should do these things anyway, even if ID theft were not even possible. 

Managing Your Papers 

rr«ini the moment they enter your mailbox until rhey reach the landfill, many of 
your most vn Enable documents are vulnerable. These include account statements, 
financial records, bills, credit card applications, and other documents that you rc- 
vvm- .md hainlJc every week. hj handling them wisely, you an keep [hern on: >.A 
the hrttids. nt an II) thief; 

» Guard Your Mail, Pick up your mail as soon as possible after it arrives. 
Never allow mail to sit for a long rime in your mailbox, I MO theft is n prob- 
lem in your area, get a P.O. box and have sensitive documents delivered 
there. Also, put important outgoing mail in a public mailbox nr take it to the 
post office, where no one can s;teal i(. 
>> Check Yfsur Sratcmcms Immediately. Opi-n and check ymir kink and credit 
card statements u soon as you get them. Look fen suspicious charges, ATM 
trail suctions, or checks you did not write; if you find one, report it immedi- 
ately. The sooner you nrpnrt suspicions activity, the greater the chance I hat 
the enmpany will he able to help you. Some financial institutions place a 
time limit on reporting unauthorised 
transactions; after the time limit, your 
bank or credit card company may ask 
you to pay for the charge, 
> Discard Important Documents Wisely. 
Some documents need in be kept on file 
for sometime. For example, you should 
JJff flf^tt^^B and Lredil 

tflk jPj J ments for at least rhree years, in case 

you need them for tax purposes. But 
when you are ready to get rid of any 
important document, do it right. Shred 
any document that contains sensitive 
information such as your S"Cial Security 
number, account numbers, or passwords 
(see Figure 13B.1). 




498 Chapter 11 



Urheborrechtlich 



Guarding Personal Information 

In the course of a normal week, you probably give away all sorts of in formation 
about yourself without even thinking about it. It pays to be careful when sharing 
personal information, to make Mire it doesn't fall into the wrong hands; 

» Never give anyone an accinmt number over the phone unless you are sure he 
or she is a legitimate agent, Remember, a bank or legitimate business will 
never call you and ask for an account number. They should already have this 
information; if they need it, they will notify you by mail. 

» Never give out account numbers, password?., or other personal information 
via e-maiL E-mail is nor a secure way to transmit data* It can be intercepted* 
or the recipient can forward it to someone eke. Banks and legitimate busi- 
nesses won't ask you to provide such information via e-maiL 

» When buying something online, make sure the Web site is secure before en- 
tering any fttrrsona] information intu a form. 4 For more information on se- 
cure online shopping, see Chapter S s "Presenting the Internet," | 



Looking at the Big Picture 

You can take additional steps to protect ya ur credit as well as your personal in- 
formation; 

» Check your credit report at least once a year, A credit report is a document 
that lists all your financial account* that can be a source of credit or that you 
Can use for making purchases or for other transactions, include tank 

account^ mortgages* credit cards, and others. Under certain circumstances, 
you may he entitled to get a free copy of your credit report one or more times 
a year. Even if you need to pay for a copy of your credit report, you should get 
one from each of the three major credit reporting bureaus (Equifax, lixperiart, 
and Trans Union \ ar least once each year. Check each report nor jusi to leant 
your overall credit raring but to find and report any errors they may contain. 

» Maintain a good filing system. Carefully file id I important papers and keep 
them for at least three years. You may need them to dispute errors on a 
credit report or when reporting unauthorized activity to your credit card 
company or bank, 

7> Cheek with your bank and credit card company. Make sure you are pro- 
tected apaiiist unauthorized charges (see Figure 1311.2). Ln must states, your 
liability is timired if someone else accesses your bank aecounr or uses your 
credit card without your knowledge. But you 
may be required to report the Incident quickly. 
Contact these agencies and ask what protections 
they offer against fraud and ID theft. 



Protecting Your Privacy 

If you take precautions to guard against ID theft> 
you'll be going a long way toward protecting your 
privacy in general, but there are a few other steps you 
should take to keep your private information out of 
the wrong hands. 

Keeping Marketers at Bay 

One of the main reasons for guarding your personal 
information is to avoid the attention of marketers, 
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who want to know as much about you. as possible so 
they can target marketing Campaigns lu people of 
your demographic status of interests. The following 
! tips Can help you keep them off your luck'. 
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» Be Wary about Filling Out Forms. Whenever you 
fill out a form an a Web page, send in a subscrip- 
tion card for a magazine, s>r submit a warranty 
card for a product, you give out information 
about yourself. Some of rhese forms ask for 
much more than your name and address. As a 
general rule, don'r submir such forms (either on- 
line or by mail) unless you hive read (he com- 
parry's privacy policy (see Figure 13B.3KThis 
policy will tell you how the company handles 
private information and what they will do with 
your information, Many companies provide an 
opt-out option on their registration or warranty 
forms. If you select this option, the company promises either not to share 
your information with anyone else or not to send you advertisements 
■ ■ Guard Your Primary E-Mail Address. As you will read later in this leSSOU, 
you can avoid spam by having two e-mail addresses. Give your primary ad* 
dress only to people you trust and use the second address for everything else- 
The secondary address will receive most of the spam, leaving your main in- 
hoK relatively dean. 

Knowing Your Rights 

You can protect yourself further by knowing your legal rights |see Figure 
Consumers have the righr to control access ro their information. The control is 
based on a set of laws rhar have evolved over the past 40 years, including 

» In 1 966, the Freedom of Information Act (5 U,S.C. % 552] allowed each indi- 
vidual to view and amend personal information kept about them by any gov- 
ernmentat entity. 

» The Privacy Act of L374 |5 LLS.C. £ 552a) places universal restrictions on 

sharing of information atxmt you by federal agencies without written consent. 
» The Fair Credit Reporting Aci (1970) mandates that personal information 

assembled hy credit reporting agencies must be accurate* fair, and private. 

It allows you to review and update your credit record as well as dispute the 

entries. 

» The Electronic Communist km* Privacy Act £1986) prevents unlawful access 
to voice communications by wire. It originally regulated electronic wiretaps 
and provided the basis for laws defining illegal access to electronic communi- 
cations, including computer in formation . It is the basis for protection against 
unreasonable governmental intrusion into Internet usage, stored electronic 
communications, and e-mail. 

» The Right to Financial I'rivacy Ac| ni 1 97 8 and the Financial Modernization 
Act of IWJ ( Cj ramm -Leach- lil iley \ require companies to give consumers no- 
tice of their privacy and information-sharing practices. 

In response to rerrotisr arracks on September 1 1, 2001, rhe federal government 
rook actions aimed at modifying these protections. Specifically, the Uniting and 
Strengthening America by Providing Appropriate Tools Required to Intercept and 
Obstruct Terrorism Act was enacred. It is c^mim ink ku^wn as the V is A Patriot Act 
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and extend* The aurhorjty of Jaw enforcement ant] in- 
relligcncc agencies in monitoring private communica* 
lions and access to your personal information. 

Managing Cookies, Spy ware, 
and Other "Bugs" 

Unlike most of the counrcrmcasurcs you have read 
about previously, high-tech methods arc required to 
deal with Threats such as cookies and spyware. Luck- 
ily, there arc many options to choose from, including 
some that can find and eradicate iusr a hour any type 
of spyware that might find its way onto your system. 

Dealing with Cookies 

Mosi Web bowsers tenure built-in settings i har give 
you some control over cookies (see Figure I iB.S}. In- 
ternet Explorer, for example gives you the option of rctusiup, .]|] cookies, accept 
iny all cookies, or requiring notification Iwfore a [luring a cookie onto your PC, 
If you actually use these tools, however, they can make browsing difficult. If you 
refuse all Cookies, stirac Web sites simply won't function in your browser- If you 
set your browser to notify you before accepting a cookie, you tan expect to see a 
notification (in the form of a pop-up message) every few seconds. This is because 
most Web sites use cookies in some manner. 

Making things more difficult is the fact that there sire mohiple types of cook- 
ies, including the following: 

» Session cookies are temporary cookies that are 
automatically deleted when you close your 
browser (ending yuur browning session}. Session 
cookies can be essential for viewing some Web 
pages, and they genera Ely are not used to store 
any type of personal information. Session cook- 
ies are also known as iran-»tem con tie*. 

» Persistent cnuktes. are stored on yuur Computer"-* 
hard disk unril they expire or you delete them. 
(Persistent cookies, usually have expiration dates, 
at which time rhey are deleted, f Persistent cook- 
ies arc used to store information about you or to 
remember settings you have made for a Web site 
you visit often. Perxistenr cookies are also called 
stored cookies, 

to First-party cookies come from the Web site yog 

are currently viewing, first-party cookies are persistent and usually store 
preferences you have KfT fur viewing the uw. Some tirsr-partv cookies store 
information tharcan personally identify you. 

» Third -parly cuoldeS come from a different Web site than the Orte you are 
currently viewing. This is possible because some Web sites get content from 
other sites. Banner ads ate an example. Third-party cookies are often used to 
track your browsing history for marketing purposes. These cookies are usu- 
ally session cookies but can be persistent. 

If you don't manage cookies, thousands can build up cm your hard disk. Although 
persistent cookies are set in expire, their expiration date may lie years jwav. 
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Further, few may decide you fust doiTi want all rhese 
cookies on your system gathering information about you. 
There are two ways, ro manage cookies: 

» Manually Delete Them. Your Web browser should 
have a tool that lets you erase cookies. Figure 13B.6 
shows cookies being manually deleted in Internet Ex- 
plorer. 

5> Use Cookie Management Software. A COokie-mart- 
a^cmcnE utility can locate and delete alt the cookies 

mi vntir PC, either A ill atiLath or when you tell it 

ro. Some utilities will ler you decide which cookies to 
remove art J which ones to keep. This is a good icka. 
because ir lets, you keep cookies for Web sites you 
emst while getting rid of the rest. Some programs, 
such as Cookie Crusher, foe us primarily on handling 
cookies. More feature-filled programs such as Win- 
dows Washer can remove cookies and other types of 
files from your system, making it difficult for anyone 
ro track your surfing habits. 
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Removing Web Bugs and Spy ware 

Most software developers classify Web bugs and spywarc 
together. For this reason, mosr anti-spy ware ulilities (or anb-adwarc utilities, as 
they may be called I can detect both types of programs. The key to successfully 
dealing with these nuisances is to find an anti -spywarc program you like, run it 
frequently, and keep it up-to-date according to the developer's directions. Popular 
anti-spyware programs include SpyGuard, NoAdware, and XoftSpy. hut there are 
many cithers (see Figure 13E.7). Many antivirus pro- 
grains can find and remove Web hup and spy ware ill 
.uhl it mo to viruses, worms, and other malicious files. 

Another key to avoiding spy ware is to be careful 
about downloading Tile* and programs from sbc In- 
ternet. Shareware artd freeware programs are popolai 
sources of spyware t because many spywarc develop- 
er*, pay other software developers ro include spywarc 
code in their programs. 

Ako h be sure ro install a pop-up blocker on your 
PC (see Figure 13R,8). These small uiilitics prevent 
secondary browser windows (called pop-up win- 
dows, hecause they "pop up" on your screen \ from 
appearing when you are on the Web. The majority of 
pop-tips are advertisements, many of which carry 
spy ware. 



: 
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Evading Spam 

You can take several couiiternieasufes agiinsT spam, all of which are simple, first, 
if you receive a great deal of spam, contact your Internet service provider. Have a 
list of messages ready and be prepared to give your ISP information about the 
messages. Many ISPs have the ability to block messages from known spammers 
nr messages that appear to be spam. Your ISP can tell you how to take advantage 
of these services, which arc typically free. 
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As mentioned earlier you shoohl never £ivc 
your primary e-mail address ro any person or 
business you don't know. (Your primary e-mail 
account is rhe one you set tip with your ISP as 
part of your Internet access package! Instead, 
give that address only to people an J businesses 
you trust, and ask them not to give it to anyone 
else. Tbcrt, set up a secondary e-mail account 
using a free h weSvliased e-mail service such as 
Hotmail or Yahoo (see Figure Use this 

address when you must provide an lwii.hI .ni 
dress when making a purchase or regisrering 
for a service. The secondary address can collect 
ihe spam, while your primary address stays Out 
of the hands of spammers. 

You also uan protect yLiurself by setting up 
filters in your e-mail program. A filler is a rule 
you establish that the program must follow 
when reeieivinff mail. {For thLs reason, email fil- 
lers are some! hues called rutcv.) For example, you Can tell the program lo ignore 
messages from a Specific sender or ro automatically store Certain messages in a 
specific folder. In Microsoft Outhjok, li Iters are con figured from [he "Tools menu 
(see Figure 1 3IU0). 

Protection that is more rnhust is provided by special programs called spam 
hloekerv These programs numitox e-mail messages as you receive them T can block 
messages from known spammers, and can mark suspicious messages, Spam- 
h locking software is availahle from many rep- 
utable vendors, such as McAfee and Symantec. 

Finally never respond to a spam message, * rJ.'l^ ' L^^u' iX'^^ ^^^^ 
even if it includes a link that purports to "re- 
move i«u" from the sender's address list. Most 
such "remove me" opiions are phony. If you re- 
spond, the spammer knows that your e-mail ac- 
count is active and you are a gosHj target, 

"lb get Onto the Internet equivalent of a "do 
not spam" list* you may choose to opt out of 
any kind of targeted advertising hy going Lo 
httpr//www. networkadvertising.org. (see Figure 
I3B.11). Tilts site it operated by the Network 
Advertising Initiative (NAI) and it is that indus- 
try's voluntary response 10 the ohjectious to se- 
cretive tracking and spamming of Internet 
users. 

Keeping Your Data Secure 




Configuring 1h& Google loolbar m 
Microsoft Internet EijUysr. Tha rootiar, 
ivhch. yru can ttcwnltad rar iree Irom 
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FIGURE 13B.9 



Threats to your data arc numerous, hut the most ominous threat comes from mal- 
ware in its various forms: viruses, worms. Trojan horse*, and others. Viruses in 

facr h are such a significant problem that an entire Appendix: (-"Computer Viruses," Setting up a Irec e*irau account on lfie 
is devoted to them following ihft chapter. Refer to [hat feature for detailed Maiccfn We&srie. There are Oarers ul 

information on viruses of all types und the hese methods for dealing with them. ^ c rnj: - SCP|1CCS - c 

choose Ircm. 
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FIGURE 13B.11 
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The following sections discuss two important countermcasurcs you can take to 
protect vour data from a variety of threats. 

Restricting Access to Your System 

Aside ffOitt viruses, disk failures, and natural disasters, the worst thine; thjt can 
happen to your data is when someone else j^iinh access to it. And it doesn't take ,i 
professional hacker to ruin all the data on your PC, A member of your own fam- 
ily can do it j:ust as well, If unintentionally. This, is why it's critical to restrict ac- 
cess to your system, to keep other people away from your data. 



Limiting Physical Access 

if other users have physical access to your 1*C, you sttll may be able to limit their 
ability to find your data. Most newer operating sy steins, such as Windows XP, al- 
low users to set up "accounts" on a shared PC, In his or her account, each user can 
set up a unique set of preferences, such as the desktop's appearance, passwords, 
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Computer Scientist 



Dr. Michael Young is not the average computer scientist. 
Sure, he's well versed in the ways of techno Logy ami ex- 
tent at prohlem solving r but lie knows a fealty goad video 
game when he sees one. Tha£s why this assistant professor 
of computer science at North Carolina State Unii/ersiiy in 
Raleigh allocates 40 percent of his time to Liquid Narrative 
Group, a group of computer science students who arc treat- 
ing software tools that will improve the artificial intelli- 
gence (M) of games and educational software. 

Specifically, Dr. Young and his team are investigating 
ways that the software allows users to both interact with 
the narrative, or storyline, and feet like an active partici- 
pant in the way the story unfolds. "We want to open games 
up so players have more of a role in how games unfold * 
says Or, Young. "We're trying to build general software tools 
that can understand both whafs going on in a game and 
what makes for an interesting game or a good story." 

When Dr. Young isn't exploring new ways to improve the 
gaming experience, you can find him teaching in the class- 



room or laboratory, or handling project management and 
administrative tasks like proposal writing. He holds a PhD 
from the University of Pittsburgh in Intelligence Systems, a 
Masters degree from Stanford University in Computer Sci- 
ence, and a Bachelors in Computer Science from California 
State University Sacramento. 

Or. Young says future opportunities for computer scien- 
tists are ''quite strong" because of how deeply embedded 
information technology has become in out everyday lives. 
In fact he says making people's lives easier and/or better is 
the biggest reward of his job. In addition to academia, com- 
puter scientists lite Dr. Young work in government and pri- 
vate industry as theorists, researchers,, or inventors. 

The higher level of theoretical expertise and innovation 
they apply to complex problems and the creation or appli- 
cation of new technology distinguishes computer scientists' 
jobs. Dr. Young advises students interested in the field to 
focus not only on core computer science concepts, but to 




hoards and the reliability of the power supplier Dust worsen* heating 
problems by blanketing cumponcnts and cloj*gjnK vents. You shnultl 
maintain, the fans and filter* tlmt ventilate the inside nf ynur tTUcab- 
inet (see figure 13B. 19). If yau do nor feel capable of changing filters 
and "'dusting'" the internal components, you shnald schedule regular 
visits ro commercial computer maintenance services. 



Special tods sixfi as "canned air' and a 
smafl vacuum can kaep ycur PC ckian 
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;? You. un protect your privacy and avoid identity theft by handling important docu- 
ments carefully— especially those that contain personal information such as your So- 
cial Security numher or account numbers, 

?> Another important step to protecting your privacy is to be careful about giving out 
personal information. It is never a good idea, for example, to give out account num- 
hers or passwords via e-maiL Do so over the phone only if you are sure you are deal- 
ing with a legitimate business. 

» You should check your credit report once a year, to look for suspicious transactions 
and errors. The report can provide dues if someone else is mailing transaction ^ 
your name. - 

s> A variety of laws exist to protect your personal information From being misused. By 
learning more about these laws, you can better safeguard youT privacy, 

» Vour Web browser may provide tools for managing cookies, but a cooVie-management 
utility will offer more options for identifying and removing unwanted cookies from 
your PC 

»? Similarly, you can use special anti-spyware software to find and delete spyware from 
your system. Some antivirus programs also target spyware. 

» To avoid receiving spam, avoid giving out your e-mail address. Otherwise r you can re- 
duce spam by setting up a secondary e-mail account using e-mail filters, and work- 
ing with your ISP to block spam messages, 

■» To secure your data r you must keep other people away from iL This means limiting 
physical access to your computer so other people cannot get to your data. It also 
means using a firewall to prevent hackers from accessing your system via the Inter- 
net. 

» Regular data backups are an effective countermeaswe against threats to your data. 
Should any of your data become lost Of damaged, you can restore it to you computer 
by using a backup copy, 

» By protecting your hardware r you are also protecting your data and avoiding the ex- 
pense of replacing your PC. Hake sure others cannot get to your PC arid damage a 
steal it. 

» Take care when handling computer hardware and storage media, to avoM clamagrng 
them. If a disk becomes damaged, the data it stores may be lost- 

» Another way to protect your PC hardware and data is by keening the system clean 
and avoiding exposure to magnetism nr extreme temperatures. Dust can also cause 
system components to fail, so it is important to keep your PC clean. 
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Key Terms 

always-on connection, 505 
antUadware utility, 502 
anti-spywan? utility, 502 
cookie-management utility, 502 
credit report 499 
degaussing, 509 

Electronic Communications Privacy 

Act, 500 
Event Viewer, 508 
Fair Credit Reporting Act 500" 
filter, 503 



Financial Modernization Act of 

1999, 500 
first- pa rtycooUe, 501 
Freedom of Information Act 500 
opt-out option, 500 
persistent cooVie, 501 
pop- up blocker, 502 
pop-up window, 502 
primary e-mail account, 503 
Privacy Act of 1574, 500 



Right to Financial Privacy Act of 

1978, 500 
rule, 503 
screen saver, 505 
secondary email account, 503 
session cookie, 501 
spam blocker, 503 
stored conkte. 501 
third-party cookie. 501 
transient cookie, 501 
USA Patriot Act, 500 



K^y Term Quiz 



t hy writing one of the terms fnom the Key Terms list in each blank. 



1. A(n,_ 



_ is a document that lists all your financial accounts that can be a source of credit or that you can 



use to make purchases or other transactions. 



2. If you select the „ 



. on a company's Web page or warranty form, the company promises either not to share 



your information or not to send you advertisements, 

3. The Act OF 1970 mandates that personal information assembled by credit reporting agencies- must be 

accurate, fair, and private. 

4. A(n) „ cookie is temporary; it is automatically deleted when you close your browser 

5. A(n) _ cookie comes from a different Web site than the one ycu are viewing. 

6. A(n) window is a secondary browser window that may contain an advertisement and cany spy ware. 

7. Your e-mail account h the one you set up with your ISP as part of your Internet access package. 

in your e-mail program, you can tell the program to ignore messages from a specific 



0. By creating afn) 
sender, 

9, A(n)_ 



is a blank scieen or a moving image that appears on the screen after the computer has gone 
lost files to your PC, 



unused for several minules. 
10. You can use a backup copy of your data to 
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In your own words, briefly answer the following questions. 

1. Why should you tetLycur bank or credit card company about suspicious transactions or ehaTf« immediately? 

2r List two methods you should not us&to give out personal information such as an account number or a password, 

3. Now can you avoid spam by having two e-mail addresses? 

4. Name two laws that require companies to give consumers notice of their privacy and information-sharing practices. 

5. List four typos of cookies that can he placed on your computer by a Web site. 

6. What is the best way to deal with spyware and Web bugs? 

7. What is a spam blocker? 

8 r How might your operating system help you protect the privacy of your files if you share your PC with other user*? 

9 r When is it especially important to use a Firewall? 

10. Why is it important to protect storage media from dust dirt, and fingerprints? 



Complete the following exercise as directed by your instructor. 

1 r Check your cookie-management settings. To do this, launch your bromer If you use Internet Explorer, open, the Tools 
menu, then click Internet Options. When the Internet Properties dialog box appears, dick the Privacy tab. and then 
click the Advanced button. When the Advanced Privacy Settings dialog bo* appears, check the cookie-management 
settings. Close both dialog boxes by clicking Cancel. 

If you use Netscape Navigator, open the Edit menu, then click Preferences. When the Preferences dialog box appears, 
double-click the Privacy £ Security category, tben click Cookies, Check the settings that appear r and then close the 
dialog bo* by clicking Cancel. 

Oo not change the settings unless your instructor directs you to do so. 
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Chapter Labs 

(Jomplere the following exercises using a computer in your classroom, lab, or 
home. 

1 T Learn more about pop-up blockers. I'op-up windows can make Weh surfing a 
maddening experience. A good pop-up blocker can save you a lot of rime and 
aggravation by preventing pop-up windows from appearing on your screen, 
while letting you decide if you want specific pop-ups to open. 

To learn more about pop-up blockers, visit your favorite search engine and 
conduct a search on ihc key wonts "pop-up blocker'. Visit several sites and 
compare at least three programs. (Do nor download or install any software 
without your Instructor's consent.f Summaikc [he comparison in a unc-page 
report, and be prepared to present your findings ro the class. 

2, Bach up a finder. Use jimr operating .systems Help system m find mit if your 
OS has a built-in backup utility. II sn t launch rhe utility and leam how it 
Works. With ytmr instructors permission, use the program to back up at feast 
one file or folder. You may he able to luck up ihe data ro a floppy disk, 7,\p 
disk, network drive, or recordable CD. Next, use rhe program 1 !; Help system 
to learn how ro restore the backed- up data, incase ir were accidentally deleted 
from the hard disk. 

3. i.earo more alnjut CAN-SPAM, Co online and research the CAN-SPAM law, 
which took effecr ar rhe beginning of 2U04 What measures docs rhe law take 
to limit the amount of spam message? that consumers receive? VG r har penalties 
does ir assets spam men; who violate rhe law? What recourse does rhe law give 
to consumers who continue to receive a lot of spam? Your instructor may ask 
you to foCUS ou one aspect of the law* or to work with a group. Compile your 
finding into a oue^age report, and be prepared to share ir with ihe-e.Ea*js. 

Discussion Questions 

As directed by your instructor, discuss rhe fallowing quesriont in class or in 
ur.mrv 

1. Laws stich as CAN-SPAM hope ro curb rhe amount of junk e-mail by impos- 
ing rcsrnctions on spammers. Do you think these laws go far enough? Should 
unsolicited commercial e-tnail messages he banned altogether? Why or why 
nm? If rhe government attempted m ban spam completely, whar hurdle; 
would it face? 

2. Before you read ihis chapter, what Steps (if anyfr were you raking to protect 
your personal information? How will you change your approach to guarding 
your privacy? Compare your thoughts and ideas with those of your class- 
mates. 
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Research and Report 

Ustrtgyour Own choice of resources (such as the Inrcmrt, honk 5^ magazines, .in J 
newspaper articled, research and write a short paper discussing one of the fol- 
toiriftg topics: 

» The various methods firewalls use to protect a computer or network. 
» The extent to which &pywarc js heme, used online, and die reason* for it. 
» The effects the environment can have on a computer. 

When you ate finished, pmnfrearj and print your paper, and give it tit ycnir 
instructor. 



ETHICAL ISSUES 



1. O ne of the primary reasons why it is easy to violate 
the rights of others Is because of the relative 
anonymity that the Internet allows. Rather than 
having to go out and steal or trespass, all you have 
to do is execute a programming routine in your own 
home. For instance, if you had to steal the software 
by going to the store and shoplifting a CD. you 
would get a sense that you went com ir.it ting a 
crime. But if you download a file containing all of 
the same material, it is hard to get a sense that you 
arc doing something wrong. Discuss the impact 
that the 'Virtuality" of the Internet has on our per- 



ception of ethical violations. In particular, what 
other areas of ethics might need a new set of defi- 
nitions besides file sharing? 
Many people who think about those sorts of things 
believe that the Internet will force us to define a 
ne* legal Framework to embody the new powers it 
bestowi. Specifically, where does the Internet blur 
tne legal definitions? Consider issues of pornogra- 
phy, intellectual properly, sabotage, government 
regulation, and taxation. 



Protecting four Privacy, Your Computer., and Yqlf [Jala, 517 

Urheberrechtllch geschutztes M; 



■ i ; 



Appendix A — 



Creating Your Own Web Page 




[f you have put off creating a Web page because you think 
it's a Long or difficult process, think again, Web design can 
be very easy, especially If you just want to build a simple 
personal Web page or a bask noncommeice Web site. Creat- 
ing and publishing Web content is straightforward and does 
not have to be any more difficult than creating any other 
kind of digital document. Vou just need to understand the 
process. 
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Choosing Your Design Tools 

When you set out to create a Web site, your first challenge 
is deciding which tools to use. Luckily, there are many Web 
design programs that let you create a site without master- 
ing HTML or learning a scripting language. This mean* that 
you can design and lay out your pages as if you were using 
a word processing program: the software handles all the 
coding and formatting chores "behind the scenes," so you 
don't have to do it yourself. If you are enthusiastic about 
creating Web content but prefer to avoid a steep Learning 
curve, these programs offer the easiest route to follow. 

To that end, this Computing Keynote Feature shows you 
hem in rrn H,-tH ,s Wnb |Uye> using Microsoft FrontPage— a 
popular Web page design program. Because FrontPage is in- 
tuitive and easy to use, it is a good choice for the first-time 
Web designer. What is more, it comes with templates tnat 
simplify the page-creation process. If you have Microsoft 
Office, then you may already have a copy of FrontPage 
installed on your PC, If not. you can get a trial copy of 
FrontPage by visiting Microsoft's Web site at http://www. 
m k rosofL com/frontpage. 

Of course, there are many other popular and easy-to-use 
Web design programs. The most popular programs for novice 
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designers work in much the same manner as FrontPage, by 
doing the "grunt work" of HTML coding automatically. You 
work in a graphical user interface, which lets you create 
text, import graphics, and format pages by clicking icons 
and menus. All of these programs, like FrontPage, also let 
you view and edit the HTML codes yourself if you want to, 
and some offer detailed tutorials on the basics of HTML and 
Web-page design. 

Some other popular Web design programs ere 

» NetObjects Fusion, From Website Pros, Inc. For more in- 
formation, visit http://www,netobjeots,com, 

» Dreamweaver MX, from (Macromedia, Inc. For more infor- 
mation, visit http://www. macromediaxom, 

>i Go Live £S, from Adobe Systems, Inc. For more in forma' 
tion, visit http://www.adobe.com. 

If you want to add graphics to your Wen page, you will need 
a graphics-editing program. A professional tool such as 
Adobe Photoshop can be used, or you can choose from a va- 
riety of affordable yet feature-rich graphics programs. Four 
low-cost favorites include the following: 

» Pafnt Shop Pro, from Jasc, Inc. For more information, 
visit http://www.jasc.com. 

» FT re worki MX, from Macromedia, Inc. For more informa- 
tion, visit http://www.macromedia.com. 

» LUIew Pro, from MMedia Research Corp, For more infor- 
mation, visit http://www.lview.com. 

>> The GJHP, from The Free Software Foundation, For more 
information, visit http ://www.gi mp,org. 
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Planning Your Page or Site 

Before you design anything, you need to determine what 
your Web page (or site, if you want to publish several 
pages) is going to be about. For example, you may want to 
publish information about yourself or your family. Or you 
might want to create a page or small site for an organ (ra- 
tion, such as a synagogue, club, neighborhood association, 
or community center. 

It is important to know each page's main topic before 
you stirt. The topic will help you. decide what kind of infor- 
mation to prepare, and it will also 
help you keep the contents focused. 
Otherwise, visitors will quickly lose 
interest and leave your site. You need 
to engage your visitors right away 
and let them know why they should 
stay on your site, reading your con- 
tent and visiting any other pages 
within the site. 



Organizing Text The next step in 
planning is to arrange your site's in' 
formation into sensible categories, 
whether you are designing a single 
page or a site with many pages, you 
should organize your thoughts in or- 
der to help the site's visitors under- 
stand what you are trying to do. Get 
out a piece of paper and start organiz- 
ing your ideas. 



Some common topics for a personal page or site incEude 
the following: 

» About You (or your organisation) 

>? Photo Album 

» Friends and Family 

>? Poems and Stories 

» Favorite Links 

» Resume 

Be careful here, because many pages suffer from the "Too 
Much Stuff syndrome. Clutter can turn visitors off, The best 
way to avoid this problem is to look carefully at the way 
you have organized the Information you would H1« bo have 
on your page. Keep written content short and to the point 
If you have a lot of written content, such as information 
about your organization, break up the information by using 
headers and tists. This makes the information easier to read 
and more interesting. 

Planning for Graphical Appeal Of course, a Web 
page can have much more than just words on it! You will 
want to create your own graphics or find suitable graphics 
for your Web site from popular graphic repositories. 

Importing Graphics trap hies— such as scanned draw- 
ings or digital photos— can add a touch of your own per- 
sonality and talent to your pages. To import graphics, you 
will need a graphics program, as mentioned earlier, as well 




» - h foursJiB is small, you can draw a base layout on paper, as shewn here. Alt this stage of the 
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rials r and services for designers of all types and ability 
Levels. The site features links to many other sites, where 
you can find graphics resources for your Web site. Some 
are free, others require a membership. 

Before you download any kind of image from a Web site {or 
any other online source), however, be sure to read the li- 
censing oi usage agreement that governs its use. Reputable 
online dip-art services post these agreements on their Web 
sites, so you cannot miss them. Even free images can have 
some usage restrictions; for example, the image's owner may 
require you to acknowledge the owner or artist on your site 
or get written permission before you use the graphic. 

You will find more information about borrowing images, 
text and HTML code from other Web sites in the section ti- 
tled "Web Content and Intellectual Property Rights,' at the 
end of this Computing Keynote. 

Building Your Site 

So you have gathered your tools, organized your ideas, and 
gotten up to speed with Web graphics. No* it is time to roll 
up your sleeves and start building your Web site. 

Start by launching Front Pace. To do this, op-en the Start 
menu, and tnen open the Programs menu (or the All Pro* 
grams menu, if you use Windows XP). When you Launch 
FrontPage, it creates a folder on your PC called My Webs. 
This folder contains a subfolder called [mages. Before going 
any further, open Windows Explorer or My Computer and 
move all your images into the Image} subfolder. 

Now it is time to actually create a site, step by step. 



Selecting a Template Since your goal is to create a 
site right away, you will work with a template and modify it 
to suit your needs. Follow these steps to select the tem- 
plate in FrontPage; 

1. Open the File menu, click New | Page or Web. Ihe New 
Page or Web task pane appears. 

2. On the task pane, click Page Templates, The Page Tem- 
plates dialog boa opens. 

3. In the dialog bos, click the General tab, if necessary. 
Click the One-Column Body with Two Sidebars icon, and 
then click 0*. The layout appears in FrontPage. 

4. Open the File menu and click Save As. The Save As dia- 
log box appears. Here, you need to do three things: 

a. Click the Change Title button next to the Page title. 
When the Set Page Title dialog box appears, give the 
page a suitable title, such as Tiny Dancers' Home 
Page, Click qk to return to the Save As dialog box. 

b, Give the file a name, and then click Save, (IF this is 
the site's First page, name it INDEX or HOME. The 
word Index is often used for a site's opening page 
because this page usually contains a list— or in- 
dex — ef links to other pages in the site.) The dialog 
box closes and FrontPage saves the file m the Hy 
Webs folder, 

C. Because this layout includes a picture, FrontPage 
displays the Save Embedded Hies dialog box. For 
now, click Ok. You'll replace the sample picture later. 

Add trig an Image Next, replace the placeholder image 
(on the right side of the page) with one of your own images: 
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1, Click the existing image and then right-click it. When 
the shortcut menu opens, click Cut, The image disap- 
pears from the template. Leave the cursor where it is. 

2. Open the Insert menu, click Picture, and then click From 
File. Thi Picture dialog box appears. Navigate to the Im- 
ages suhfolder, if necessary, and then open the subfalder 
hy double-clicking it* 

3, When the Images subfolder opens, click the image you 
want to use. Click insert. The picture is now inserted into 
your design, 

4. To change the picture caption, select the old text (by 
dragging across it with the ma use pointer] and type 
your own caption in its place. 

Mod ifying a Headi ng and Addi ng Content Now 

you are ready to fill in all the template's text areas with 
your custom information: 

1. To modify the heading, select it and type your now 
heading, 

2. To add content to the main section, find the text you 
would Like to use, and then copy and paste it right over 
the placeholder text. Or you can delete the placeholder 
text and type your own text in its place. 

3. Continue replacing the placeholder text until you're 
happy with the results. You can modify font styles and 
sizes by using FrontPage's tools. Be careful to use these 
features lightly because using too many fonts and sizes 
can make reading difficult. 

Adding Pages and Linking to Them Links are 
the most important part of a Web page. Luckily, the tem- 
plate you ire using allow? Fot a numbeT of links. If yen want 
to add other pages to your site— and the page you created 



Adding an Image to a Web page 



earlier is the site's index page— then you, will peobably want 
to add lines of text to this page and format them as hyper- 
links that lead to the other pages. Here's how to do that: 

f, To add new pages, follow the same steps you used ear- 
lier for working with the template. Be sure to name your 
files (they will be empty until you wish to edit them 
later} and save them in the My Web folder. 

2, In the index page, highlight the placeholder text where 
you. would Like to add the link and rename the Link as is 
appiopriate for your needs. Then select the text. 

3, Open the Insert menu and then click Hyperlink. The In- 
sert Hyperlink dialog appears, 

4, Select the page to which you want to link by clicking its 
name. Click: Ok 
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Continue adding links until you have added all the links you 
require. Save the page so your changes are updated. When 
you have finished (or whenever you want to see hnw ypur 
page will look online), you can dick the Preview tab. Alter- 
natively, if you prefer to see your page in an actual Web 
browser, open the FiEe menu, and then click Preview in 
Browser, 

Of course, there are many other modifications and addi- 
tions you can make to this document hut you are off to a 
great start. 

Web Design Tips 

No matter what kind of content your Web page or site con- 
tains, you want it to look great. Just as important, you 
want your site's visitors to find your content easy to read 
and navigate. You can accomplish these goals and avoid 
common Web design pitfalls by following these tips: 

» Use bold and italic sparingly. Bold and italic effects ac- 
tually make text harder to read. Use bold and italic for 
emphasis only. 

» Be sure to properly align body text. Centered body text 
(that is, paragraphs of body text centered between the 
margins, usually with "ragged" left and right edges) can 
he hard to read. It is better to adjust your margins than 
to center body text. You can center headers, footers, and 
accent text 

» Use a plain background that will not interfere with your 
text. Don't use complicated backgrounds (such as pat- 
terns ot textures). Plain backgrounds are almost always 
best with any text. 

» Use contrasting colors for backgrounds, text, and links. 
The higher the contrast, the better the readability. White 
text on a yellow background is just annoying. 

» Keep body text at its default size. 



» Look carefully at your page. Is there anything on it that 

is unnecessary? If so r get hd of it! 
>i Unless you update your pages regularly, do not post the 

date on which the page was last updated, and do not put 

time-sensitive information on it. If you are offering 

Christmas greetings to your visitors in July, foT example, 

(hey will think your whole site is stale! 
» Never put your home address or home phone number on 

a Web page, and always think carefully before putting 

very persona I infoTmati on on a page. 

Finding a Host for Your Web Site 

Once your page or site is ready to go, you will want to pub- 
lish it online. This means finding a "host"— a person or 
company with a server computer that stores Web pages. A 
wide range or Web hosting options are available. 

If you already have an account with an Internet service 
provider (ISP), you may have some free Web space available 
as part of your account. Check with your provider to see if 
this is true, and ask how to access your area, on the ISP's 
Web server. 

If your ISP does not provide Web space, there are plenty 
of other hosting options. The most popular options for en- 
thusiasts are free hosting services and low-cost services. 

Free Hosti ng Se rv ices Free services can be a terrific 
option if you a re just starting out. The big problem with US' 
ing a Free service, however, is that you may have no control 
over the advertisements that the service uses. This means 
your site might display pop -up advertisements (which "pop 
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in order to effectively create the n^ry Layers of co-np ! L oity 
that today's professional sites entail 

There are many technologies and standards emerging, 
and as a result the way professionals are working today is 
much different than the way an enthusiast wilt work. Still, 
the idea is essentially the same: create content and publish 
it on the web. 

If the process of creating a Web page excites you, and if 
you would Like to learn more about professional Web design 
and develop ment r consider a visit to these sites to see what 
a variety of resources are available to you. 

» World Wide Web Consortium (W3C). 

http : //www,w3 .org 
» HTML Writers Guild. http://www,hwg,Org 
» WebReferencie.com. http://www.webreference,com 
w Webmonkey.com. 

bttp://hotwired,lycos.com/webmonkey 
» List Apart, http://www.alistapart.com 
» Digital Wtb Magazine. http://www.dig i til-web. co m 
» Web Developer's Virtual Library, http://www.wdvl.com 
» Builder.com. http://www,huilder.com 

Web Content and Intellectual Property 
Rights 

A lot of Information sharing happens on the web, but ft Is 
not always OK to use an item you happen to find online; 
you could be breaking the Law. If you are not sure whether 
you should use a graphic, text, or code you find on a Web 
site, check the following list of questions and answers: 



1 . Can I swipe HTML code from a Web site I Like? 

While many people use their browser's View Source fea- 
ture to Look at the way code is written r it is not neces- 
sarily helpful to simply swipe itl Be inspired by it, use it 
as an example to learn from, but do not just take it. 
Even though HTML code itself cannot be copyrighted, 
you should either [earn how to work with it or use soft- 
ware that generates it for you. 

2. Is it okay to "borrow" a graphic from someone else's 
page? 

Without express permission from the image's owner, you 
should not put other people's work on your Web sitft 
Learn to create your own graphic;, or use graphics that 
are royalty-free, such as those available from the Web 
sites mentioned earlier in this article. 

3. Can I put quotes from articles, books, movies, and other 
sources on my page? 

If you use one paragraph or less, place it in quotes, and 
clearly state the source, you are following the general 
rules of what is Mown as "fair use," Be cautious and 
fair, however Anything more than a paragraph can he 
(orsiiiemiJ infriiiysnienl of tr.jfjynght and if you use 
someone else's work without referencing the source, you 
are guilty of plagiarism! Stay safe and honest— always 
ask for permission before using materials that are likely 
to be copyrighted, 

It is also a good Edea to protect your own worJ( r If you have 
original art, writing, and music on your pages, ft is a good 
idea to copyright it, Vou can Learn more about copyright 
with a visit to these sites: 

United States Copyright Office. 

http://wwY*,copyright.gov 

y; Canadian Intellectual Property Office. 

http://cipo,gc,ca 
» Ten Big Myths About Copyright Explained, 
http://wwWrte mpletons.com/brad/copymyths, html 
Intellectual Property Law Primer for Multimedia 
and Web Developers. 
http://www,eff,org/pub/CAF/law/i p ■ primer 
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Appendix B — Buying Your Firs t Computer 



Buying your first computer can be just as challenging as 
buying your First car. Look at a Taw magazines ar television 
advertise merits and you will quickly sea that there are hun- 
dreds of models and features to choose from. Sifting 
through all those options can he time-consuming and frus- 
trating, and you may never feel certain that you an making 
the right choice or getting the best price. 

With so many choices to make, what is the best way to 
buy a new PC? Very simply, the best thing you can do is 
plan ahead, understand your needs r and do your homework. 
This kind of preparation wit! help you find a PC that best 
meets your needs, at a price you can afford. That is what 
this Computing Keynote is all about; helping you decide 
what you need before you start shopping. 

Think Before You Shop 

If you have never bought a PC before, you are probably ea- 
ger to get started. After all you have a lot of shopping to 
do if you want to find the belt deal! But before you hit the 
malls or go online, you need to make some decisions. That 
way, you will have a good idea of what you need, which may 
help you avoid looking at models or op Mom that are not 
right for you. 

So grab a pen and a piece of paper and answer some ba- 
sic questions. The answers wilt help you decide what type of 
computer will best meet your needs, which options you 
must have, and which features you can live without. 

1 . What will you use your computer for? This is the most 
important question you can answer before buying a com- 
puter. Will you use a PC primarily for Internet surfing and 



Task 


Yes 


NO 


Inter net/e-mail/chattm g 


□ 


□ 


Word processing 


I : 


r 


Spreadsheet 


□ 


□ 


Database management 


u 


l_- 


Presentations 


i": 


n 


Recording or editing audio 


□ 


□ 


Recording or editing video 


□ 


LJ 


Creating or editing graphics 


□ 




Working with digital photos 


□ 


c 


Wen design 


□ 


G 


Programming 


□ 


□ 


Computer-aided design 


□ 


n 


Playing games 


□ 


□ 
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word processing., or do you plan to develop programs? 
The more demanding your tasks are, the more powerfuL 
your computer should be. Be realistic: don't add "pro- 
gram ming" or -database development* to your list unless 
you really plan to do those things. Use the following 
checklist to determine which activities you will use your 
computer for. 

IF your list includes a lot of tasks, or IF you plan to 
work on a few demanding Easts, then you need a more 
powerful system. This means you will need the fastest 
processor, greatest amount of memory, and largest hard 
disk you can afford. 

It's important to remember that some computing 
tasks are more processing-intensive than others. So, 
if you only plan to use your PC for woid processing, 
e-mail, and Web surfing, you can easily get by with a 
lowermost, lower-power processor, such as a Celeron. In 
this case, a Ft with 128 MB of RAH will probably meet 
your needs. By choosing a system with a lower-power 
processor and minimal RAM. you can save hundreds oF 
dollars. 

Digital video editing and computer-aided design, how- 
ever, require as much power and storage as your system 
can muster. Tasks such as these are very processing- 
intensive, requiring a system with the fastest processor 
and as much RAM as you can afford. Processing-intensive 
tasks also tend to be storage-intensive, too, so if you 
plan to use your new PC for chores like these, buy the 
fastest processor, the most RAM, and the biggest hard 
disk you can afford. If possible, make sure the PC has a 
built-in CD-RW or DVD-RW unit, so you can create high- 
volume backups of your work. 
2. What features or capabilities are most important to 
you? If you want to use a PC mostly for game playing 
and Listening to music, then good graphics and audio 



Use the following checklist to help you decide whkh options you need and don't need. When you are ready to shop, use 
the List to help you compare options in the systems you consider buying. 



Option 


Yes 


No 


Details 




Processor 


li" 


□ 


Type: 










Speed: 
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RAW 


\T. 
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Type; , 










Amount: 




Hani disk 


[■': 


□ 


Type: 


! 








Capacity: 










Spin Rate: 










Avg. Access Time: 




Optical drive 


[\ 


; i 


fype: 










Read Speed: 
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Monitor 


□ 


□ 


Type: 

























High-capacity floppy disk diive 


□ 


u 


Type: 
















L_l 


n 

L i 












5pwl* 




Keyboard 


il 


□ 


Typo; 










Sperial FeAlurK? 




Pointing deviw 


~. 


□ 


Type: 










Special Features; 




Video card 


!•': 


n 


Type: 










Amount of VRAM: 




Sound card 




L 


Typ*: 


| 


Speakers 


□ 


□ 


typ*: 




M icrophotie 


r i 
I J 


i ■ 
i_ 


Type: 




Video camera 


□ 


□ 


Type: 




USB ports 


□ 


r: 
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IEEE 1394 ports 


n 


n 


Kumrwr: 




Special ports (MIDI. TV WQut, 


□ 


[- 
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Audio In/Out, multimedia 






Type(s); 




memory cards, etc.) 










Operating system 


k: 


i ] 


Type: 










Vnrcinn: 




Antivirus software 


u 


□ 


Type: 










VeRfnn; 




Warranty 


n 


n 


Type; 


i 
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capabilities may be more important to you than same 
olher options On the other hand, IF you want to work 
with video r then a targe hard disk and plenty of RAM 
may be most important to you, 

3. What features can you live without? If you do not 
plan to watch DVD videos or record CDs on your system, 
then you probably shouldn't pay for a DVD player or CD- 
R/CD-RW drive. If you don't plan to install lots of soft- 
ware or hoard thousands of audio files, then you can 
save money by getting a smaller hard disk. If you do not 
pLan to connect the computer to a network, then do nut 
pay foT a network interface card (although you do need 
one if you plan to connect to the Internet through a 
cable modem or DSL connection). By omitting features 
you do not need, the money you save can be applied" to- 
ward the features you want 

4, Ho* much money can you afford to spend? The answer 
to this question, of course determines how much PC you 
can buy. But do not be disappointed if you cannot afford 
the biggest fastest most-power-packed PC in the store. 
Depending on your needs, you may be able to buy a sys- 
tem that is just right for you, for less than you imagined. 

W>?ajly uv«iy PC maker offers a line of home computers 
for StOCrO or less. Many of these machines feature 
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processors with speeds of 1-2 uHz. 256 MB of RAM (or 
more), high -capacity hard drives, a fast system bus, and 
more. And remember; you don't have to buy eveiything at 
once. For example, if you already have a monitor, use it 
instead of buying a new one- The same applies to speak- 
ers, a printer, and other peripheral devices. If you aLready 
have a computer, you may get by just fine by buying a 
new system unit alone, saving hundreds of dollars in the 
process- 
Do Some Homework 

Once you figure out why you want to use a PC and what ba- 
sic features are most important, ifs time to start learning 
about the different options that are available from most ft 
makers. 

Check Out Processors Tcda/s PCs are based on 
processors from two manufacture— Intel and AMD— and 
you can learn the differences between their products by 
visiting their Web sites at http://wwkV.intel.com and 
http: //www.amd.com. 

You can find even more detailed information by visiting 
some of the many Web sites that regularly review proces- 
sors, such as 

» CNFT Shopper. http://shop per, cnet.com 
» MSN Technology, http://tech.msn, com 

>? PC Magazine, http://www.pcmag.com 
>j PC World, http;//www.pcwoHld,com 

Know Your RAM Needs The rule of thumb is: "the 
more RAH you have, the better" Of course, this is not an 
absolute truth because it is possible to have more SAM than 
your system will use. On average, though, it is a good idea 
to have a reasonably high level of memory in your computer 
to enable your computer to run more efficiently. 

If you can afford it make sure that y&ur new PC has at 
least 256 MB of RAM (this amount is standard on many 
lower-cost PCs, but not always): that should give you 
enough memory to run Windows and several applications at 
the same time, If the manufacturer gives you the option of 
installing faster RDRAM or ODR-SDRam. and if you can af- 
ford it, take the option. Your system will perform better. 

To best determine how much RAM you will actually need, 
check the system requirements for the operating system and 
application programs you plan to use. You can find this in- 
formation on the side of the program's package or on the 
manufacturer's Web site. The more programs you plan to run 
simultaneously, the more RAM you need. 
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: > To Bundle or Not to Bundle? Nearly all consumer-level 
PCs come with lots of software already installed. This can 
be a great feature iFyou plan to use the software, but ft 
also can drive up the system's cost, Some vendors will 
give you a choice of software bundles; for example, you 
may be able to choose front productivity-oriented pro- 
grams., entertainment programs, photo-editing tools, or 
something eise. If you are tempted to skip the bundle 
and save your money, remember bundled software may 
be far cheaper than buying off-the-shelf programs later. 
Compare the prices before deciding. 

Some manufacturers tike to bundle extra hardware 
with their PCs. These companies may offer special pack- 
age prices for a PC and a printer, or a PC and a digital 
camera, or some other hardware combination. If you 
need the extra hardware anyway, then check the bundle's 
price against the cost of buying the devices separately, 
however. maVe sure the bundled hardwire is comparable 
to the devices you would choose if you were to buy them 
separately. 

?> To Extend or Not to Extend (the warranty)? fhe major- 
ity of new PCs come with a one-year warranty that cov- 
ers mast probLems you are tikety to encounter. Some 
computers have a three-year manufacturer's warranty, 
■ The vendor mil probably ask if you want to extend the 
warranty, and may give the option of stretching the war- 
ranty by one, two, Or three years. You also may have the 
option of getting on-site service instead of shipping the 

computer off to he repaired. Extended warranties can 
cost anywhere from S50 to (250, depending on the op- 
tions you choose. If you can't imagine opening a PC and 
trying to fix it yourself r then choose a vendor that offers 
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a good basic warranty and extend it if you can afford to. 
If you aren't afraid to work on a PC yourself, then skip 
the extended warranty, 
55 Hew or Used? Granted, you can save big hurts by buying 
a used PC instead of a new one. However, you may be 
buying someone else's headaches. Has the system been 
damaged or upgraded? What kind of treatment has it re- 
ceived? Are ail the components truly compatible? If you 
want to buy a used PC, stick with a brand-name system 
such as Compaq. IBM. Dell or Gateway and try to find out 
as much as you can about the unit's history. Hake sure 
the computer is not out of date; if it has a Pentium II 
processor, for example, you should consider it obsolete. 

Instead of buying a used PC, consider buying a factory- 
refurbished erne from a major PC vendor. These computers 
are systems that were previously sold and Lhen returned 
to the manufacturer. Often, these machines were never 
taken out of the box, or they were only slightly used. 
Manufacturers typically refurbish these systems by updat- 
ing any outdated components and thoroughly testing 
them. Most refurbished PCs come with the same warranty 
as a new PC. but at a fraction of the cost. 

Talking Turkey 

Wow that you knew what you need (and don't need) r it is 
time to start shopping, Ybu can buy a computer in at Least 
three ways: the method you choose depends on your com- 
fort level: 

>» At a Store, If you live in or near a Urge town, you prob- 
ably have access to stores that carry PCs. software, and 




1 1 Bundled Hardware or scftwa r e may be a coed value, defending on 

fo& needs. 
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» Downloading an infected file to your computer across a 
network, an online service, or the Internet. Unless you 
have antivirus software that inspects each incoming file 
for viruses, you probably will not know if you have down- 
loaded an infected file. 

>s Receiving an Infected disk (a diskette, a CO created by 
someone with a CD-R drive, a high-capacity floppy disk, 
and so on) from another user. In this case, the virus 
could be stored in the boot sector of the disk or in an 
executable file {a program) on the disk, 

■» Copying to your disk a document file that is infected: 
with a. macro virus, An infected document might be 
copied from another disk or received as an attachment to 
Art e-mail message. 

What Can a Virus Do? 

The majority of computer viruses are relatively harmless; 
their purpose is to annoy their victims rather than to cause 
specific damage. Such viruses are described as benign. 
Other viruses are indeed malicious, and they can do great 
damage to a computer system if permitted to run. 




i :hroutn 3 iiawsrk c&lneflipn. as Shiuni Iwftt. In his smrte 
fi rrtactod by a vin&. wnlcrt qulckay spreads to Oilier computers on 



Viruses can be programmed to do many kinds of harm, 
including the fallowing: 

V) Copy themselves to other programs or areas of a disk. 
» Replicate as rapidly and frequently as possible, filling up 
the infected system's disks and memory,, rendering the 
system useless. 
» Display information on the screen, 
>? Modify, conupt or destroy selected files. 
» Erase the contents of entire disks. 
» Lie dormant for a specified time or until a given condi- 
tion is met, and then become active, 
» Open a *back door" to the infected system that allows 
someone else to access and even take control of the sys- 
tem through a network or Internet connection. This type 
of virus may actually be a type of program called a Tro- 
jan HoTse r and can be used to turn an infected system 
into a 'zombie/ which the virus's author can use to at- 
tack Other systems. For example, by using viruses to cre- 
ate a large number of zombie systems, the author can 
use the zombies to send thousands of requests to a spe- 
cific Web serveT, effectively shutting it down. 
Such an attack is sometimes called a "denial 
of service {DOS) attack" or a "distributed de- 
nial of service (DOOS) attack," because it pre- 
vents the ServeT from providing services to 
users. 

This list is by no means comprehensive, 
Virus programmers can be extremely creative, 
and many create viruses to perform a specific 
type of task, sometimes with a specific victim 
En mind, Regardless, you need to protect your 
system against all kinds of viruses, because 
nearly any one can strike at any time, given 
the right circumstances. 

Viruses may seem like major problems for 
individual computer users. For corporations, 
however, viruses can be devastating in terms 
of lost data and productivity. U.S. companies 
lose billions of doliars every year to damage 
caused by viruses. Most of the expenses come 
from the time and effort required to locate 
and remove viruses, restore systems, rebuild 
lost or corrupted data, and ensure against fu- 
ture attacks. But companies also lose valu- 
able work time — millions of person- hours 
each year— as workers sit idle, unable lo use 
their computers. 
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Categories of Viruses 

Depending on your source of information,, different types of 
viruses may be described in slightly different ways. Some 
specific categories of viruses include the following: 

» Bfmodal, Bipartite, or Multipartite Viruses. This type of 
virus can infect both files and the boot sector of a disk, 

» Bombs. The two most prevalent types of bombs are time 
bombs and logic bombs. A time bomb hides on the vic- 
tim's disk and waits until a specific date (or date arid 
time) before running, A logic bomb may be activated by 
a date, a change to a file, or a particular action taken by 
a useroT a program. Many experts do not classify bombs 
as viruses, but some do. Regardless, bombs are treated 
as viruses because they can cause damage or disruption 
to a system, 

» Boot Sector Viruses. Regarded as one of the most hos- 
tile types of virus, a boot sector virus infects the boot 
sector of a hard or floppy disk* This area of the disk 
stores essential files the computer accesses during start- 
up. The virus moves the hoot sector's data to a different 
part of the disk. When the computer is started, the virus 
copies itself into memory where it can hide and infect 
other disks. The virus allows the actual boot sector data 
to be read as though a normal start-up were occurring;. 

» Cluster Viruses- This type of virus makes changes to a 
disk's rile system. If any program is run from the in- 
fected disk, the program causes the virus to run as well. 
This technique creates the illusion that the virus has in- 
fected every program on the disk r 

» E-mail Viruses. E-mail viruses can be transmitted via 
e-mail messages sent across private networks or the In- 
ternet- Some e-mail viruses ate transmitted as an in- 
fected attachment— a document file or program that is 
attached to the message. This type of virus is run when 
the victim opens the file that is attached to the mes- 
sage. Other types of e-mail viruses reside within the 
body of the message itself. To store a virus, the message 
must be encoded in HTML format. Once launched, many 
e-mail viruses attempt to spread by sending messages to 
everyone in the victim's address book; each of those 
messages contains a copy of the virus. 

» File-Infecting Viruses. This type of virus infects pro- 
gram Files on a disk [such as *e*e or ,com files) r When an 
infected program is launched, the virus's code is also 
executed, 

» Joke Programs. Joke programs are not viruses and do 
not inflict any damage. Their purpose is to frighten their 
victims into thinking that a virus has infected and dam- 

53 4 









1:ET 




^- — 4 



'• : An e-mai attachment sraf iw* harmless, fen opemig it could unleash 
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aged their system. For example, a joke program may dis- 
play a message warning the user not to touch any keys 
or the computer's hard disk will he formatted. 

» Macro Viruses. A macro virus is designed to infect a spe- 
cific type Of document file, such as Microsoft Woni or Ex- 
cel files. These documents can include macros, which are 
small programs that execute commands. (Macros are typ- 
ically used to issue program-specific commands, but they 
also can issue certain operating-system commands,) A 
macro virus, disguised as a macro, is embedded in a doc- 
ument file and can do various levels of damage to data, 
from corrupting documents to deleting data, 

» Polymorphic Self -Garbling, Self- Encrypting, or Self- 
Changing Viruses. This type of virus can change itself 
each tfme it is copied, making it difficult to isolate, 

» Stealth Viruses. These viruses take up residence in the 
computer's memory, making them hard to detect. They 
also can conceal changes they make to other fries, hid- 
ing the damage from the user and the operating system, 

» Trojan Horses. A Trojan Horse is a malicious program 
that appears to be friendly. For example, some Trojan 
Horses appear to be games. Because Trojan Horses do 
not make duplicates of themselves on the victim's disk 
(or copy themselves to other disks), they are not techni- 
cally viruses. But, because they can do harm, many ex- 
perts consider them to be a type of virus. Trojan Horses 
are often used by hackers to create a "back door" to an 
infected system as described earlier. 

» Worms. A wonn is a program whose purpose is to dupli- 
cate itselF. An effective worm will fill entire disks with 
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History of Microcomputers 



Honeywell corporarion introduces rhe H316 "Kircheti 
Computer," This h the first home computer arid is of- 
fered in the Ndman Marcus catalog for $10,600, 




Ken Thompson and Uenis Rirchic creare rhe UNIX oper- 
arircs system at Bell Labs, UMX will become rhe domi- 
nant operating system for critical applications on servers, 
workstation*, and h igh-end microcomputers. 




iti 1971, Dr. Ted Hoff puis together 
all the elements of a computer 
processor on a single silicon chip 
slightly larger than one square inch. 
The result of his efforts ts the Intel 
4004, thq world's first commercially 
available microprocessor. The chip 
is a four-hit computer containing 
2 t 3UO transistors (Invented in 1948) 
that can perform 60,000 instruc- 
tions per second. Designed for use in 
a calculator, it sells for t200 r Intel 
sells more than 100,000 calculators 
hascd cm rhe 4004 chip. Almost 



overnight, the chip finds thousands 
of applications, paving the way for 
today's computer-oriented world, 
and for the mass production of com- 
puter chips now containing millions 
of transistors* 

Steve Wozniak and Bill Fernandez 
create a computer from chips re- 
jected by local semiconductor com- 
panies. The computer is called the 
Cream Soda Computer because its 
creators drank Crngmont cream 
soda during its construction. 
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Dennis Ritchie and Brian Kernighan 
create the C programming language 
at Belt Libs, The UNIX operating 
system is re-written in C, C heenmes 
one of the most pcipuJar pro- 
gram mi ng languages fnr ujflware 
devclcipmenr. 



.5,25-irteh floppy tlih-ketlcfi are- in- 
troduced, providing □ portable way 
to store and! move data from ma- 
chine t« machine- 




IBM introduces new mass storage 
devices: the eight-inch, two-sided 
floppy disk that can hold 400 KB of 
data and the Winchester eight-inch, 
four-platter hard drive that can hold 
an amazing 70 MB of dala. 



Boh Metcalfe, working at Xerox 
PARC, creates a methodology to 
connect computers called Ethernet. 




Intel aimuuncci the B0B0 chip. "This 
is a 2-MHz, eight -hit microproces- 
sor ih.tt can access 64 KB of mem- 
ory using a two-byte addicting 
structure, It has over 6000 transis- 
tors on one chip. It can perform 
640,000 instructions per second. 



Motorola introduce* tin- <iX0O 
microprocessor, ft is also an eight -hit 
processor and is used primarily in 
industrial and automotive devices. It 
will become the chip of choice for 
Apple computers sparking a long' 
running oat tie between fans of Intel 
and Motorola chips. 
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1975 



The first commercially available mi- 
crocomputer, the Altaer SKO, is the 
first machine to be called a "personal 
computer," \l has 64 KB of memory 
and an open tGO-tinc bus structure. 
It sells for $397 in kit form or $439 
assembled. Tile name "Altair" wis 
suggested by the 1 2- year-old daugh- 
ter of the publisher of Papular Elee - 
trunks because Altair was the 



destination that everting for [Ik En- 
terprise, the Star Trrt space ship. 
Two young college students, Paul 

Allen and Gill Gates, unveil the 

BASIC language interpreter for the 
Altair computer. During summer va- 
cation, rhe pair formed a company 
called Microsoft, which event li ally 
prows into one of the larpest soft- 
ware companies in the world. 




1976 



Steve Wozniak and Steve Jobs build 
the Apple I computer. It is less pow- 
erful than the Altair, but also less ex- 
pensive and less complicated- Users 
must connect their own keyboard 
and video display, and have the Op- 
timi of mounting the computer's 
motherboard in any container they 




choose— whether a metal case* a 
wooden box, or a briefcase. Jobs 
and Wozniak form the Apple Com- 
puter Company together on April 
Fool's Day, naming rhe company 
afrer their favorite snack food. 



1977 




The Apple II computer is unveiled. It 
cornea already assembled in a case, 
with a built-in keyboard. Users must 
ptup in their own TVs for monitor-;. 
Fully assembled microcomputers hit 
the general market, with Radio 
Shack, Commodore, and Apple all 
selling models. Sales are slow be- 
cause neither businesses nor the gen- 



era I public know exactly what to do 
with these new machines. 

Data point Corporation an- 
nounces Attached Resource Com- 
puting Network (ARC net K ihe first 
commercial LAM technology in- 
tended for use with microcomputer 
applications. 
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1978 



Intel releases ihc 8086 microproces- 
sor, a 16-bir chip that sen a new 
standard for power, capacity, and 
speed in microprocessors. 

Epson announces the MX- BO 
dot-niarrix printer, coupling high 
performance with a relatively low 
price. (Epson from Japan set up op- 
erations in ihc linked States in 1975 



as Epson America, Inc., becoming 
one of rhe first of many foreign com- 
panics to contribute to the growth 
of the PC industry. Up until this 
point, ir has been U.S. companies 
only. According to Lpson, rhe com- 
pany gained 60 percent of the dot- 
matrix pnruer marker with the 
MX-80.) 




Intel introduces the 8088 micro- 
processor, featuring 16-bit internal 
architecture and an eight-bit exter- 
na] bus. 

Motorola introduces the 66000 
chip; it contains 68,000 transistors, 
hence the name. It will be used in 
early Macintosh computers. 




Bob Mctcalf, the developer of Eth- 
ernet, forms 3Com Corp. to develop 
Ethernet-based networking prod- 
uces . Krhcrnet eventually cvoEvcs 
into the worlds most widely used 
network system r 

MicroPro Internationa] introduces 
WordStar, the first commercially 



Software Arts Inc., releases VjsiCalc, the first com- successful word-processing program for fBM- 
mefcja] spreadsheet program for personal computers, compatible micr[]computcrs. 
VisiGak is generally credited as being [he program that 
paved the way for the personal computer in the business 
world. 




IBM chooses Microsoft (co-founded 
by Bi]l Cues and P.iul A3 1*: 1 1 }■ (o pro- 
v i lEc- the operating system for its up- 
coming PC Microsoft purchases a 
program developed by Seattle Com- 
puter Products called Q-DOS (for 
Quick and Dirty Operating 
System), and modifies U 10 
run on IBM hardware. 

Bell Laboratories invents 
the Belhnac- 32 > the first single* 
chip microprocessor with 32' 
bit interna] architecture and a 
32-bit data bus. 



Lotus Development Corporation 
unveils the Lotus 1-2-3 integrated 
spreadsheet program, com bj ning 
spreadsheet^ graphics, and database 
features in one package. 
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1983 



Time magazine features rhc com- 
puter as the 1932 " Machine of the 
Year," acknowledging the com- 
putcr's new role in society. 

Apple inttoduccs the Lisa, a coin- 
purer with a purely graphical operat- 
ing system and a mouse. The industry 
is excited, but Lisa's $10,000 price 
tag discourages buvers, 

IBM unvdis the IBM-PC XT, es- 
sentially a PC with a hard disk and 
more memory. The XT can store 
programs and data on lis built-in 
10MB hard disk. 




The first version of the C++ prt> 
gra mining language is developed, al- 
lowing programs to he written in 
reusable independent pieces, called 
objects. 

The Compaq Porta hie computer 
is released, the first successful 100 
percent PC^compatible clone. (The 
term done refers to any PC based on 
the same architecture as the one 
used in IBM's personal computers,) 
Despite its hefty 28 pounds, it be- 
comes one of the first computers to 
he lugged through airports. 



Adobe Systems releases its Post- 
Script system, allowing primers to 
produce crisp print in a number of 
typefaces, as well as elaborate 
graphic images.. 

Richard Stalhnan leaves MIT to 
start the GNU [GNU s nor Unix) 
free software project:. This project 
will grow adding thousands of pro* 
grams to rhe library of free (open- 
source, available under a special 
license), software. This movement is 
supported by the Free Software 
Foundation, an alternative to expen- 
sive, closed-source software. 

Apple introduces the "user- 
friendly" Macintosh microcom- 



puter which features a graphical 
interface, 

IBM ships the IBM-PC AT, a 6 
MHz. computer using the Intel 
80286 processor, which sets the 
srandard for personal comparers 
running DOS. 

IBM introduces its- Ttjkc]i ltirif: 
nerworking system. Reliable and re- 
dundant, it cm suiid packets at A 
Mbps; several years later it speeds 
up to 16 Mbps. 

Satcll ire Software International 
introduces the WordPerfect word 
pr(K"essin,i; program. 
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1985 



Inrel releases rhe 80386 processor (also called rhe 386) h 
a 32-bit processor That cats address more than four bil- 
lion bytes of memory and perform* I 0 times, faster than 
the 80286. 



Aldus releases Page- 
Maker for the Macintosh, 
the first desktop publishing 
software for microcomp lit- 
ers. Coupled with Apple's 
LaserWriter printer and 
Adobe's PostScript system, 
PageMaker ushers in the 
era of desktop publishing. 




Microsoft announces rhe Windows 1.0 operaring en- 
vironment, featuring the first graphical user interface for 
PCs mirroring the interface found the previous year on 
the Macintosh. 

Hewlett-Packard introduces the Laserjer laser printer* 
featuring 300 dpi resolution. 




IBM delivers the PC convertible, 
IBM's first laptop computer and the 
first Intel-based computer with a 
3.5-inch floppy disk drive. 

Microsoft sells its first public 
stock for £21 per share raising $61 
million in The initial puhlic offering. 



The First International Confer- 
ence nn CD-ROM technology 
held in Seattle, hosted by Microsoft. 
Compact diijOi are -Heen ;3K the Htor- 
age medium of the future for com- 
puter l>: r;. 
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1987 



IBM unveils the new PS/2 line of 
compuTers, featuring a 
HU'JSfi processor at its top end, 
This product line includes the 
MicroChannel bus,, but is not a 
great success because con- 
sumers do not want to re- 
place industry standard 

peripherals. To compete 
with lUMs MicroChannel 
architecture a group of other computer makers intro- 
duces the EISA | Extended Industry Standard Architec- 
ture} bus, 

IBM introduce*; lis Video Graphics Array (VGA) 
monitor offering 256 colors at 320 X 200 resolution, 
and If) colors a r 640 X 4«0- 




Thc Macintosh II computer, aimed at the desktop 
publishing marker, is introduced by Apple Computer. It 
features an WCA monitor, Apple- Computer introduces 
HyperCard* a programming Language for the Macin- 
tosh, which uses the metaphor of a stack of index cards 
to represent a program — a kind of visual programming 
language, HyperCard allows linking across diffcrenr 
parts of a program or across diffcrenr programs; this 
concept will lead to the devel- 
op mem of HTML ( hypertext 
markup language). 

Motorola unveils its 63030 
microprocessor, 

Novell introduces its net- 
work operating system, called 
NetWare. 



□ 



IBM and Microsoft ship OS/2 1,0, 
the first multitasking desktop oper- 
ating system. Its high price, a steep 
learning curve, and incompatibility 
with existing PCs contribute to its 
lack of market share, 

Apple Computer files the single 
biggest lawsuit in the computer 
industry against Microsoft and 
Hewlett-Packard, claiming copy- 
right infringement of its operating 
system arid graphical user interface. 

Hewlett 'Packard introduces the 
first popular ink jet printer, the HP 
Deskjet. 




Steve Jobs* new company, NeXT, 
Inc, unveils the NeXT computer* 
featuring a 25 -MHz Motorola 



68030 processor. The NeXT k the 
first compurer ro use object-oriented 
programming in ifci operating system 
and an optical drive rather than a 
floppy drive. 

Apple introduces the Apple CD 
SC, a CD-ROM storage device ah 
lowing access to up to 650 MB of 
data. 

A virus called the 11 Internet 
Worm" is released on rhe Inrernet, 
disabling about 10 percent of all 
Internet host computers. 
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1993 



Mosaic, a point-and-eliek graphical 

Web browser, is developed at the 
National Center for Supcrcomput* 
ing Applications jNCSAL, ma king 







MOSAIC 

















the Internet accessible to [hose out- 
side the scientific community. 

Intel, mixing elements of if* 486 
design with new processes features, 
and techn ulogy, Jc Livers the long- 
a waited Pentium ptuccssor. It offers 
a 64-bit data path and more than 
3,1 million transistors, 

Apple Computer expands its en- 
rirc product tine, adding the Macin- 
tosh Color Classic, Macintosh LC 
HI, Macintosh Ccntris 61 0 and 650, 
Macintosh Quadra 800, and the 
Powcrbwk* 165c and 150c, 

Apple intrnduCes the Newton 
McssayfPad at the Macworld con- 



vention, sell ing 50,000 units in the 
brst 10 weeks, 

Microsoft ships the Windows NT 
operating system. 

IUM ships its first RISC-based 
RS/6000 workstation, featuring the 
PowerPC (SOI chip developed jointly 
by Motorola, Apple, and IBM. 




Apple introduces the Power Macintosh line of micro- 
computer* kised on the PowerPC chip. This, line intro- 
duces RISC to the desktop market. RISC was previously 
available rmly on high-end workstatinns. 

Netscape Communicjricins releases the Netscape 
Navigator pr£igr.un K -i World Wide Web browser based 
on the Mosaic standard, but with more advanced 
features. 

Online service providers CompuServe, America On- 
line, and Prodigy add internet access to their services. 

After two million Pentium-based PC* have hit the 
market, a flaw in the chip's floating-point unit is found 
by Dc Thomas Nicely. His report is made public on 
Compti Serve. 

Red Hat Linux is introduced and quick ty becomes 
the most commonly used version nf Linux. 
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1995 



I ncel relets, the Pentium Pro microprocessor. 

Motorola releases die PowerPC 604 chip, developed 
jointly with Apple and TBM. 

Microsoft releases its Windows 95 operating system 
with a massive marketing campaign, Liicfudinr; prime 
lime' TV comnlerC uik. Seven million copies :ar^ sold the 
h' nit month, with sales reaching lh million by year's end. 

Netscape Com man ic.it inns captures more than HO 

percent of the World Wide Web browser marker, going 

from a start-up tympany to a $2.9 billion company in 
one ye jr. 




A group of developers ar Sun Microsystems create the 
Java development language. Because it enables pro- 
grammers to develop applications that will run on any 
platform, Java is seen as the furune language of operat- 
ing systems, applications^ and the World Wide Web. 

Tower Computing ships die first-ever Macintosh 
clones, the Power 100 series with a PowerPC 601 
processor. 

eBay, the premier online auction house, is formed, 



1996 



Intel announces the 200 MHz Pen- 
tium processor 

U,S, Robotics releases the 
PahuPilot, li personal digital assis- 
tant that quickly gains enormous 
popubriry hecnose nf irs rich fea- 
tures and ease of use r 



Microsoft adds Internet connec- 
tion capability to its Windows 95 
operating system- 
Sever j I vendors introduce Virtual 
Real ity M odd i ng I a nguage 
(VRML) authoring tools that pro- 
vide simple interfaces a ltd drag-and- 
drop editing features to create 
three-dimensional worlds wirh color, 
texture, video, and sound on the 
Web. 

Thc U.S. Congress enacts rhe 
Communications Decency Act as 
p,irt i if the leliVttimuuiiicaEiiins .Acr 
of 1996. The act mandates fines of 
up to SI 00,000 and prison terms lor 
transmission of any ""comment, re- 
quest T suggestion, proposal, image 
or other communication which is 
ubscene T lewd, lascivious, filthy, or 



indecent" over the Internet. The day 
the Law is passed, millions of Weh 
page backgrounds turn black in 
protest. The law is immediately 
challenged on constitutional 
grounds, ultimately deemed uncon- 
stitutional, and repealed. 

Sim Microsystems introduces the 
Sun LUrra workstation that includes 
a 64-bit processor. 
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1999 



Intel unveils the Pentium III processor, which features 
million transistors. Although the Pentium Ill's per- 
formance is not vastly superior to the Pentium Ik ii fea- 
tures enhancement* that rake greater advantage of 
graphically rich applications and Web sites. A more 
powerful version of the chip (named Xcon) is also re- 
leased, for use in higher-end workstations and network 
server systems. 

With its Athlon microprocessor, Advanced Micro Dc- 
MLti finally releases a Pentium-class chip that mttper- 
forms the Pentium 111 processor, "lite advance is seen as 
a boon fur the lnwer-prke computer market, which re- 
lies, heavily on chips from Intel's competitors. 

Sun Microsystems acquires Star Division depura- 
tion and begins free distributiun of &IarOffice 1 a fully 
featured alternative to Microsoft Office and other pro- 
prietary office productivity pmducts. 

Apple Computer introduces updated versions of its 
popular iMac computer, including a laptop version, as 
well as the new G4 system, with performance rated at 
one gigi.il op, meaning the ostein cm perform more 
than erne hillion floating point operations per second. 

The world braces for January I, 2000, as fears of 
ih-j "Milk-nnium Rug" tmiiL- Hi .1 head. As airline;,, gov- 
ernment agencies, financial institutions, utilities, and 



PC owners scramble to mite their systems "Y2K- 
compliant," some people panic, afraid that basic ser- 
vices will cease operation when the year changes from 
1999 to 2000. 

Peter Mcrhnlz coins the term blag, a contraction of 
Web-log, In early 1 999, there are already JO recognized 
blog sites on the Web. By 2O05 the sites will number in 
rhe hundreds of thousands. 

The Internet Assigned Number Agency begins assign- 
ing Internet Protocol addresses using fhe new IPv6 ad- 
dressing structure. 
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2001 



Microsoft releases The Windows XP 
operating system, with versions for 
home computers and business desk- 
tops. The XP version of Microsoft 
Office also is unveiled. 

After blaming digital music pi- 
rates for last revenue, the Recording 
Industry Association of America 

jRTAA) files lawsuits against pump- 
on of MP3 technology— most no- 
'.My N.li^Slt, Jii on I me vltvicc thai 
enables users to share MP3 -format 
files freely across [he Internet. The 
spits effectively shul down Napster, 
but do not stop individuals and 
other file -sharing services from ex* 
cluiiKLiiK music, [fjti, j nd other files. 

Apple introduces OS X, a new 
operating system for Macintosh 
tompurers that is based on BSD 
[Berkley Software Distribution) 
Unix with a beautiful graphical in- 
terface. It is an immediate success. 




Several versions of recordable 
DVD discs and drives hit the mar- 
ket. Users instantly adopt rhe de- 
vices to stnre digitized home movies, 
data, and software; even though 
movie pirates soon hegin copying 
and distributing movies un DVD, 
most users find the larije capacity 
discs a wonderful storage and 
backup medium. 

Afcct several years of explosive 
growth, the "dot-com" revolution 
goes in to sudden reverie. As thou- 
sands of Weh-bat,ed companies go 
out of business (giving rise to the 
phrase "dot-bomb tens of thou- 
sands of workers lose their jobs, 
shareholders suffer billions of dol- 
lars in losses, and rhe world's finan- 
cial markets learn a valuable lesson. 

Apple introduces the iPod, the 
premier music player with a 5 GB 




internal hard disk that will score 
1,000 CD-quality songs. 

Technology takes an important 
new role in society after the United 
States is attacked by terrorists on 
September II, 200], Ciovenimcm 
agencies, the military, and airlines 
place a new emphasis on security, re 
L-niituic, new IiiuJi-U'l-Ii methods Id 
monitor travelers and inspect people 
arid baggage for dangerous items. Al- 
most immediately, billions of dollars 
are invested in the development of 
new bomb-delect ion technologies 
and rhe creation of a huge, mu hi na- 
tional database that can allow air« 
lines to track the mo v emeriti of 
passengers rhmugh the flighr system. 

Europe and Asia adopt the new 
Internet Protocol standard IPv6, the 
United States has not yet moved to 
adopt the new standard, 
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Because of to the high cost of flying 
and concerns about security, irunj- 
American businesses drastically re^ 
duce business travel. Increasing]}', 
companies rely on technologies such 
as video-conferencing, teleconfer- 
encing, and online document shar- 
ing to work with partners and 
customers. 

After a year of devastating shake- 
outs, the dot-com world begins to 
pick itnelf »p again. The new breed 
nf nnlirie entrepreneur bases compa- 




nies on sound business practices, 
rather ihait the glamour of simply 
being "new economy.* Investments 
in new online ventures slow to a 
trickle, enabling only those compa- 
nies with rhe best ideas and real 
promise of profits to flourish. 

The wireless networking boom 
continues with an emphasis iiu en- 
abling handheld computers and tele- 
phone* to access the Internet via 
wireless ennncctions. Products such 
as digital two-way pagers, wireless 
phones, and combination tele- 
phone/PDAs sell at unprecedented 
levels. 

Michael Roberi stm releases Lin- 
dows, a Linux- based opera ring sys- 
tem that has a full graphical user 
interface and comes with Open Of- 
fice software. WabMari and Fry's, 
two large rcrall chains, marker Lin- 
dows-based cumpuler systems for as 



little as $199. Microsoft immedi- 
ately ;*Uo Ruber [son tu try tu pre- 
vent the product from reaching the 
marker bur loses. 

XML (extensible Markup Lan- 
guage] and Web-based applications 
take center stage in many businesses, 

Microsoft releases Windows XP 
Server Fditiort and the -NET Frame- 
work. 

OpenOfficcnrg announces the 
release of OpenOffice.org LG t a 
free, full-featured suue of productiv- 
ity appficatiom compatible with the 
file formats used by Microsoft: Of- 
fice and many other office suites. An 
open-source alternative to expensive 
application suites, OpenOfirice.org 
runs under Windows, Solaris, 
Lin lex, the Mac OS, and other oper- 
ating systems. 
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The Notional Cenrer for Supercompuring Applications 
announces that Mike Showerman and Craig Stef fen ere^ 
a red a supercomputer based on 70 Sony PlayStation 2 
gaming systems. The supercomputer cost about 550,000 
to build, uses the Linux operating system and a Hewlett- 
Packard high-speed * witch, and can perform 6.5 billion 
mathematical operations per second. 

The Slammer worm does over SI billion in damage 
and demonstrates th.it no network is truly secure. 

Lindows explodes aCrciss the globe wirh several court- 
tries opting for this powerful and inexpensive alternative 
to liiyli-pricecl proprietary software, 

Microsoft releases Office 100$, rhe latest m the Of- 
fice suite scries, 

Intel and A MO release £4- hit processors targeted for 
the home computer market. 



Apple introduces the Power Macintosh G5, a 64-Hr 
processor. 

In a cotitinuing attempt to control file sharing, ihe 
Kecotding Industry Association of America begins suing 
individuals who share fdes. 

Apple opens an online music store, ffiines, offering 
more than 200,000 titles at 50,99 each. 

Wi-Fi i Wireless fidelity) or 802J lh/g comes to the 
consumer market with hot spots springing op both in 
home networking artd in some commercial locations 
such as .Starbucks* With this new technology comes the 
new technique called "war driving," where individuals 
drive around in automobiles with laptop computers 
looking for wireless networks that will allow them 
access. 
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Glossary 



Numerals 

u:h:iw-i See Ithcmet. 

1 DOBa se-T See fast Ethernet. 

J-D modeling software G«ap'iics software used lu treat* elct- 
Ironic models of th ice- dimensional objects. 
3GL See rJTJVcr^nerari'on fonjuocje. 

SGL See ^^.gejtfirtJtrOrt /flrtgitrJ^. 

BOZ.llb A wireless networking standaid that describes specifi- 
cations for data transmission speeds up to 11 Mbp*, 
802n tig A wireless networking standard thai describes speci fi- 
cations (Of data transm isiio n speeds of 20 Kbps and higher. 

A 

Accelerated Graphics Port (AGP) bus A bus standard that In- 
corporatei a special architecture that allow* tte video Card to ac- 
cess, the system's RAH directly, greatly speeding up graphics 
performance. Host new computers feature AGP graphics capabili- 
ties in addition to a PCI system bus and an expansion bus, 
acceptance testing Testing performed during the development 
phase of the systems development life cycle. In acceptance test- 
ing, end users work with trie in-stalled system to ensure that it 
meets their criteria.. 

Access A daia bate mana rfement program . 

activate (1) To initiate a command or load a program into 

memory and begin' using it, (?)■ To tficwse: for example, you can 

activate a resource by choosing Its Icon, toolbai button, or file' 

name. 

active matrix LCD A liquid crystal display (LCD) technology 
that assigns a transistor to each pixel in a flat- panel monitor, 
improving display quality and eliminating the "submarining" ef- 
fect produced by some types of flat-panel monitors. Also called a 
tnin+fiSm tiamhtor (TFT) display 

Active Server Pages {ASP) A specialized Web-scripting lan- 
guage that enables a Web page to access and draw data from 
databases. 

active window On the computer screen, the window in which 
the user's next action will occur. The active window's title bar is 
highlighted, while the title bars of inactive windows, appear 
dimmed. 

adapter See Expansion board, 

address hook A database that stores information about people, 
SUCh is their names, addressee, phone numbers, e-mail Addresses, 
and other details. Commonly part of a personal information man- 
agement or e-mail program, 

address bus A set of wires connecting the computer's CPU and 
RAH, across which memory addresses ate transmitted. 
Addreii Resolution Protocol (AftP) A specialized protocol 
that resolves Log' cat IP addresses into physical addresses. 
ADSL 5ee Asynchfoiraw QSL 



Advanced Micro Devices (AMD) A chip manufacturer that 

maVes processors, for PC -compatible computers, 

adware ice ipywore. 

AGP See /I ere re no ted G/c^rrs Port. 

algorithm A set of ordered steps cr procedures necessary to 

solve a problem. 

all-in-one peripheral A device that combines the functions of 
printing, scanning, copying, and faxing. All-in-one peripherals 
can be based on either laser or ink jet printing technology and 
may operate in Mack and white, color; or both, 
alphanumeric field See text field. 

alphanumeric keys On a computer keyboard, the keys that in. 
elude the letters of the alphabet numerals, and commonly used 
symbols. 

ALU See arithmetic iojrc unit. 

always-on connection An Internet connection that is always 
active, as long as the computer Is running. Cable modem and DSl 
connections are examples of always-on connections. 
AMD See AdrMtNi Micro iWrces. 
American Standard Cede for Information Interchange An 
eight- bit binary cade developed by the American National Stan- 
dards Institute (ANSI) to represent symbolic, numeric, and al- 
phanumeric characters. The ASCII character set is the most 
commonly used character set in PCs. 
a no nymous. FTP a rchive An FTP site with Hies available to the 
general put lie. The user types the word "anonymous" a; the ac- 
count name in order to access the files, 
a ntf 'adware utility See enJi-spywdre utility. 
antiglare screen A deirica that fits over a computer monitor 
and reduces glare from light reflecting off the screen, 
antl-spyware utility A program that can locate and lemovt 
sixywjiL L program* from a user's computer. Some anti-scyware 
utilities can "immunize" a computer against known types of spy- 
ware, to prevent them from infecting the system, 
antivirus utility A program that scans a computer's disks and 
memory fen viruses; when it detects viruses, it removes them. 
Some antivirus programs can help the user recover data and pro- 
gram files that have been damaged by a virus and can actively 
scan flies as they are being copied from a disk or downloaded 
from the Internet. 

Apache HTTP Server A Web server product developed by the 
Apache Group, A roairst and commercial-grade Web server that is 
mai ntained and improved upon as free; open-source software. 
Apache is the most popular neb server and runs on UNIX, tinux. 
and Windows servers. 
APIFA See flufprooric prj'wtrte IP fflW/WS. 
applet A small program that can be run from within a Web 
page. Many Web-based applets are written in the Java program- 
ming Language, 
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basic rate ISDN See boifc mie integrated savieef ifigiitf 



search engine. These operators are commonly used in standard 



batch (,hH.) flle An executable f»Lc that can be used tn auto- 
mate common or repetitive- tasks. A batch file 5s a simple pro 
gram that consists of an unformatted tert fite containing iwor 
more commands. If you type a batch file's name in at a command 
prompt your operating system will eaecute the commands in the 
File. A batch file can haw a .com extensions instead of a ,bat 

extension. 

billions of instructions per second (BtfS) A common unit of 
measure when gauging the performance of a computer's, 
processor, 

binary field A database field that stores bri nary objects (such 
as clip £Tt photographSr screen images, formatted text r sound 1 
objects, and! video clips) or OLE objects (inch as charts or work- 
sheets created with a spreadsheet or word processor), 
binary Urge object (BLOB) (1) A graphic image file such as 
clip art a photograph, a screen Image, formatted text, a sound 
Object, Of a video dip, {2) An OLE Object such as a Chart or 
worksheet created with a spreadsheet pr word p 



A system tor representing the two pos- 
sible states or electrical switches, which are or> and off, (The bi- 
lumber system is also Jtnown as (me J.) The binary number 
it gets its name from the fact that It includes only two 
ers^ 0 and 1, In computer storage and memory systems, the 
rat 0 represents off and a 1 



BIOS See bask iapvi outam system. 

MPS 5eo bi'.licrii c* <r.tfpjrtinn per second. 

btt The Smallest unit of data that can be used by a computer, 

represented by a 1 or a 0. 

bftmap A binary representatipn of an image in which each part 
of the image, such as a pixel is represented by one or more bib 
in a coordinate system. Also called a roster. 



jure of data transmission speed, 
e the data transmission rate of a 



btfct par second (bps) A rr 

'this unit may be used to roe 
specific device— such as a modem or disk driwe— or for ti»e compo- 
nents of a network. May be modified as kilobits per second f Hops), 
megabits per Itcond (rtbps} H or gigabits, per second (Gbps). 
BLOB Set binary tarat object. 

block A contiguous series of characters^ mords r sentences, or 
paragraphs in a word processing document. This term is alio 
sometimes, used to describe a pangs of cells in a spreadsheet. 
Once a block of text or cells has been selected, the user can per- 
form many different actions on it, such as moving, formatting, or 

HHP Abbreviation for to" trwpr BMP is a, graphic-file Format na- 
tive to Windows and 05/2. 6HP is widely osed on PCs for icons 
and wallpaper, 

burd See expansion board. 
Boolean fltLd See logical field. 

Boolean operator Special words— such as AND, OR, and NOT" 
that can bt used to modify a keyword Search in a Web-fused 



boot To start a computer. The term COmeS from the e 
"pulling oneself up by one's own bootstrap*,* 
beot sector The portion of a disk that contains the master 
boot record— a program that runs when the computer is first 
started and determines whether the disk has the basic operating 
system component* wqittrcd, to run jncMisfullyL 
bottonMip design A design method in which system details 
are developed first, followed by majoT functions or processes, 
bps He bits per second, 

branch Ona of several directions, that f.avrs from a condition 
statement or function catl within a sequence structure. 
9(U See fraJi'c rate Mies/vied Services tfjlgrtm! jJetworit. 
brick-anti-mortar store A business, such ai a retail store, that 
his i physical location but does not have Jpl online presence 
sych as a Web site, 
bridge Ad 



Describes a highspeed network connection or data 
connection to the Internet, to qualify as broadband, a connec- 
tion most transmit data faster than is possiWe with a dial-up 
connection through a standard modem and telephone line. Cable 
modems jrvj D5L are common ewmples of broadband Internet 
connections, 

browser See Hfcfr bivwiv. 

buddy List A list of people who can participate in chats, using 
instant messaging software. 

buffer A dedicated space in memory or an a disk that tem- 
porarily stores data until it is needed by a program. Once the 
data has been used, it u deleted from the buffer, 
bug An error in a computer program, 
bus The path between components of a computer. The bus's 
width determines the speed at which da La is transmitted. When 
used alone, the term commonly refers- to- a computer's data bus, 
but topology A network topology in which all network nodes- 
and peripheral devices are attached to a single conAn't- 
buiinesi logic The process executed by one computer in a 
three- tier distributed a pplication This pracesS can include deter- 
mining what data is needed: from a database, the best way to 
connect to the database, and other tasks, 
builneSl-tO-buSlriess (B2B} transaction A transaction {such 
as the placing of an order or the paying of an invoice) conducted 
by two businesses, A B?B transaction can becowlucted in many 
ways, with or without the use ol computers, but the term fizfi is 
commonly used to describe transactions that occur online or 
through a private corporate network: such as an extranet, 
biulneu-to-consurrier (B&C) transaction A transaction (such 
as trie ordering of a product or the paying of a bill} conducted 
between an individual consumer and a business. A B2C 
transaction can be conducted in many ways, w'ih or without the 
use or computers, but the term SK is common^ used to describe 
transactions that occur via the Internet. 
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clip art 

available for use by anyont Some clip art is a 

>me through purchase, Arid some for hee. 
A holding area maintained by the operating system 
5rT memory. The Clipboard is uicd for Storing text, graphics^ 
sound, fideo. or other data that :13s been copied or tut from a 
document. After data lias been placed in tte Clipboard, it can be 
inserted from the Clipboard into other documents, in the same 
Ion, or in A different application. 

In* processor, the amount of time roquiMidtotum 
i transistor off and haft on again. Also -called a ire*. A processor 
can ExHvtE an instruction in a given number of doci cycles, so 
as a computer's clock speed (the number of dock eyries rt gener- 
ates per second) increases, so does the number of instructions it 
nn cany out each second. 

duck ipeed A measure of a processor - * operating speed, cu.T r 
rently measured in megaherti {HH2, or milhorisof cycles p*r 
second) or 3*53 hertz (Gut, or trillions of cycles per second). 
A computer's Operating; speed is based: on the number of clock 
cycles, or ticks, it generates per second- for example, if a com- 
puter's clock speed is 900 MHz, ic "ticks" BOO million times per 
second. 

duster On a magnetic disk (such as a hard disk), a group of 
sectors tfiat arc treated as a single data-storage unit. The num- 
ber of sectors per disk can vary, depending on the type of disk 
and the manner in which it is formatted 



It (coax) A cable composed of a single conductive 
wire wrapped in a conductive wins mesh shield with an insulator 
in between. 

tod* Tkt instructions or statements that are Ihe basis nf a 



data in color. A color monitor's capacities are hased on a vari- 
ety of factors. Current hig ^resolution color monitors can display 
more than IE million colors, but they alio can be set to display 
as few u 16 colors or varying shades of gray, 
command An instruction issued to the computer The- user can 
issue commands usually by choosing from a menu, clicking an 
on-screen tool or Icon, or pressing a combination of keys, t 
cation programs and the operating system also issue c 
to the computer. 

command41ne Interface A user interface that enables ttie user 
to Interad with the software by typing strings of character at a 
prompt. 

co m mind! prom pt See prompt. 
commercial software Software that a manufacturer makes 
available for purchase, Tha consumer usually pays For a license to 
irse the software, Instead of purchasing the software itself. 
communications 1 device An input/output device used to c 
nectcine compiler to another to share hardware* 
This family of devices iodides modems and network interface 



tf/jc repfonly meflwiy As the device's rume implies, 

you camwt change the intimation on the disc, just as you can- 
not record over an audktCfr Standard compact discs can store 
either 650 N& or 700 H& of computer data. or7D minutes Or BO 
minutes ol audio data, 

compact disc read-anty memory (CD-ROM) Tnemosl common 
type of optical storage medium. In CD-ROM, data is written in a 
series of lands and pits on the surface of a compact disc {CD), 
which car be read by a laser in a CCROH drive. 
COfflpatibta Describes the capability of 0 
software, or data file to work with a 



compiler A program that translates a file of program source 
code into machine language. 

complex instruction Set Computing (CISC) Describes a 
type of processor designed to handle Large and comprehensive 
instruttifin sets. CISC processors an? commonly used in IBH- 
compatiWe PCs. 

computer An electronic device used to process data, convert- 
ing the data into information that is useful to peopte. 
computer-aided desfgn (CAD) Software used to create com- 
p-Le* two- of three-dimensional moiels of buildings and products, 
including arthitedural, engineering, and mechanical designs, 
computer-aided software engineering (CASE) Software used 
to develop information systems, CASE" automates the analysis, de- 
sign, pmc, ramming, And documentation ti-.-Vs. 
computer-generated imaging {OA) The process of using pow- 
erful computers and specia L gra ohics, animation, and composit- 
ing software to create digital special effects or unique images, 
CGI Is frequently used in filmmaJiing, game design, animation, 
and multimedia design, 

computer system A fou r- pa rt system that consists of hardware, 
software, data, and a user. 

conditional statement A feature of selection structure pra- 
grammiiig, that directs program flow by branding to one part 
of the program or another depending on the results of a 
comparison . 

configure To adapt a computer to a specific need by selecting 
fron a rafitje of hardware- or software options. Configuration may 
include installing new or replacement hardware or Software or 
Changing settings in exfstmg hardware or software, 
contact Information Data that car help communicate with in- 
dividuals or businesses, such as names, mailing addresses, phone 
numbers, e-mail addresses, and other details. This kind of infoi- 
mallon isofteo stored and managed in special software, such 3S 
contact-management software, personal InloTmatiort managers. Or 



compact disc (CD) A type of optical storage medium, Identical 
to audio CDs. The type of CD n«d In comsirters is called comjjflct 



rontact-nunagement joftware 5ee perwnoi information 
rwrtoje.-, 

contact manager SeepcrjonjJ r'fl^iTiTGtiorj nw/rpat^, 
context menu In Windows 95 and later operating systems, a. 
brief menu that appears when the user right-ctidts certain items. 
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database A collection of related data organized with a specific 
StruCture. 

database management system (DBMS) A computer program 
used to manage th* storage oiganiiation r processing, and re- 
trieval oF data Id a database, 

datagram The term for data packets when traversing the Inter- 
net, A digram (or pjcket) is a piece or a Larger message that 
has been broken up for transmission over the Internet, 
date field A database field that stores a date- 
Da; An enterprise-level database management system, devel- 
oped tad sold by IBM Corp. 
DBMS 5& database mno&meat system. 
DOGS attack ^ee i'5rn-£i/(a/ dffm'oi qf se/vtce atmpfr, 
debugging The process of tracking dawn and correcting errors 
(called fury*) in a. software program. 

dedinl number system Trie system that uses 10 digits to rep- 
resent numbers; alio called toe 20, 

didfion support tyrttm (DSS) A specialized application! used 
to collect and report certain types of business data, which can be 
used to aid manager? in the decision -malting process- 
dtdstan trtt A graphical representation of tin events and ac- 
tions that can occur in a program of information system under 
different conditions. 

decocting (I) In a machine cycle, the step in which trie control 
unit breaks down a command into instructions that correspond 
to the CIVs instruction set (?) During file compression, the 
process of reinserting bits stripped away during encoding, 
dedicated medti Media {such as cables or wireless lints) 
that are specifically set up for use in a network, 
defugmeitUtfon The process of locating file fragments (parts 
or a file that are Stored In noncontiguous sectors) on the Surface 
of a magnetft disk r Ihefl Storing them in contiguous Sectors. This 
process can help optimize a disV's performance by allowing it to 
locate and load files in less time. 

degaussing The process of disrupting a magnetic ReW, If a 
floppy disk become degaussed, for example, the data stored on it 
can be conjpted or destroyed . 

density A measure: or the quality of a magnetic disk's Surface. 
The higher a disk's density, the more data the disk can store- 
description field Smmmo field. 

deselect The apposite of sWect. En many applications, the user 
can select, or highlight, blocks of text or objects for editing. By 
clicking the mou$e In a different location or pressing J cuijar- 
movernent key, the user removes the highlighting ani the text or 
objects are no Longer selected:. 

desktop In a computei operating system, a graphical work' 
Space in width all of the Computer's available resources (Stitli as 
flies, programs, printers, Internet t00*s r and utilities) can be eav 
ily accessed by the user, in such systems, the desktop is a col- 
ored background on which the user sees small pictures, called 
kdiu. The user accesses various resources by choosing Icons an 
the desktop. 



desktop computer A full-sin personal computer tvhose system 
unit ii designed to sit on top of a desk Or table; such computers 
ate not considered to be portable, fjne variation of the dnlttop 
model is the tourer model, whose system unit can stand upright 
un the floor. 

development phase Phase 3 of the systems development life 
Cycle, in vdiich programmers create or customize software to fit 
the needs of in organisation, technical documentation is pre- 
pared and software testing is begun. 

device Any electronic component attached to or pan or a com- 
puter: hardware, 

DHCP See tyrjamir ffnsf CMtmt Protocol. 
dial-up connection An Internet connection between a client 
computer and an Internet service provider's (ISP's) server com- 
puter, which takes place ovei a standard telephone line, using a 
standard modem. Such connections are called "dial-up' because 
the client computer's modem must dial a telephone number in or- 
der to connect to the ISP's server computer 
dialog bo* A special-purpose window that appears when the 
user Issues certain commands in a program or graphical operating 
system, A dialog bo* gets its name from the "dialog" it conducts 
with the user as the program seeks the information it needs to 
perform a tasV. 

digital Hie use of the numerals 1 and 0 (digits) to express data 
in a computer. The computer recognijes the numeral 1 as an "on" 
stale of a uansfstor, whereas a 0 represents an "off slate, 
digital camera A Camera that converts light intensities into 
digital data. Digital cameras arc used to record images that can 
he viewed and edited on a computer, 
digital Light processing {DIP} A technology used in some 
types of digital projectors to project bright, crisp images. DLP 
devices use a special microchip* called a digital mkjomimw 
device, that uses minora to control the image display. DLP pro- 
jectors can display dear images in normal |ig.hfcing conclicions. 
digital pen Spf f-r-f. 

Digital Subscriber Line (DSL) A form of digital telephone ser- 
vice used to transmit voice and data signals. There are several 
varieties of OSl technology, which include Asymmetrical KL r 
High hit-rate DSL, and others. 

Digital Aden Disc <ovt>> A hlgh-demlty optical medium capa- 
ble of storing a hill-length movie on a single disc the size of a 
standard compact disc (CDJ. Unlike a standard CD, which stores 
data on only one side, a DVD-format disc stores data on both 
sides. Using compression technologies and very fine data areas 
on ;he Sisc's surface, newer-generation DvDs can store several gi- 
gabytes of data. 

Digital Video Diic-RAH (DVO-RAM} A type of optical device 
that allows users to record, erase, and re-recofd data on a special 
disc. Using video editing software, you can record yOtir Own digi- 
tried vld«S onto a DVD RAM disc then play them hack in any 
OVfl player. (However, special encoding makes it impossible to 
copy movies from commercial DVD onto a DVD*HAM disc.) DVD- 
■UM rMves can read DVDs, DVD-R discs, CD-R discs, M-RW discs, 
and standard CDs. 



Gloicary ESS 



Urheberrechtlich geschutztcs Malt rial 



digitize To convert an image or 4 sound into a series of Wnaiy 
numbers (Is and Qs) that can be stoicd in a computer. 
DIMM See flu^ Jn-ime Jfem?iy Hodnle, 
direct attached storage (DAS) A storage device thit is at- 
tactied dirsctly to j computer arvj ttiat depends on tte com- 
Outer's processor. 

[Hrector A multimedia authoring program, developed by Macro- 
media, Inc. 

directory See/ffftfa. 

disconnected datasetl Tnformation that is temporarily copied 
Froni j central database to 3 user's computer and resides on the 
user's system only foi as long as the uier reeds it. During that 
time the connection with The database Is broken, 
disk A storage medium commonly used in computers Two types 
OF disks are used; magnetic diskj. which store data as charged 
particles on the disk's surface; and optical disc*, which use lasers 
to read data embossed an the disc in d merits of La nils and pits, 
di sk controller A device that connects a di ik- drive to the com- 
puter's bus. enabling the drive to exchange data with other de- 
vice, 

disk defngmtivtoT A utility program that locates the pieces of 
fragmented files saved in noncontiguous sectors on a magnetic 
disk and rearranges them %u they are stored in contiguous: sec- 
tors. Defragmenting a disk can improve its performance because 
the operating syibeM can Locate data mcne tfficietitty, 
disk drive A storage device that Holds, spins, readi data from, 
and writes data to a disk. 

disk aptf miration One or more disk-management procedures 
that can Improve a disk's performance. OEsk optimization proce 
duitt include deFragmfi-vtitian, deletion of unneeded flies, com- 
pression, and others, 

diiketle A removable magnetic disk encased in a plastic sleeve. 
Alio called floppy cffsR or floppy. 

dtck*tt# drive A device that holds a removable floppv disk 
when in use; read/write heads read and wlite data to the 
diskette. 

display adapter See wtfep cflrtf. 

distributed application A progom that Is divided into parts, 
each of which executes on a different computer. In essence, the 
program's, execution is distributed across multiple systems, 
distributed computing A system configuration in flitch two o< 
more computers in a network sha re- applications, StO'age, and 
processing power. Also called drjf riouterf fffOCtliiflg. 
distributed denial of service (DDQ5) attack A type of hacking 
attack in which a hacker hides malicious code on the PCs of many 
victims. This code may enabk the hacker to take over the in- 
fected PCs r or simply use them to send rtquests to a Web server, 
If the hacker controls enough, PCs. and can get them to stud 
enough requests to the targeted Web server, the server eisen' 
tially becomes jammed with requests and stops working, 
distributed processing See d& triba fed computing. 
DLL See (Tynoroic JfirJt littraiy pk- 

566 Glossary 



DIP See digital iigift pnetssiflg. 
DtfS See 1 don><na na/nz system. 

dockfng statin A base into which a portable computer can be 
inserted, essentially converting! the portable computer into a 
desktop system. A docking station may provide connections to a 
full-size momtor, keyboard, and mouse, as iwtl as additional, de^ 
vices such as ipeaVers or a digital video camera, 
document A computer file consisting tjf a compilation of one 
or more kinds of flats. There are many types, including test docu- 
ments, spreadsheets, graphics Files, and u on. A document, 
which a user can open and use. Is different from a program file, 
which is retired by a software program to operate, 
document area In many software applications, the portion oF 
the piogram's interface in which the active document appears, in 
this part cf the 1 fiterfaco, the user can work directly with the 
document and its contents. Alio called rionmrevTi window. 
document format In productivity application*, a setting that 
affects the appearance of the entire document, such as pege size, 
page orientation, and the presence of headers or footers, 
document window See docurrrfrtt flreo. 
domain name A name given to a computer and its peripherals 
connected to the Internet that identifies the type of organiza- 
tion using the Computer. Examples of domain nafltei are .com for 
commercial enterprises and .edu for schools. Also called tOp-avei 
itwnajn. 

domain name system (DNS) A naming system used for com- 
puters on the Internet. This syitem provides an individual name 
(representing the organization using the computer) and a domain 
name, which classifies the type of organization, 
dot matrix printer A type of impact printer that creates char- 
acters on a page by using small pins to stnfcean inked ribbon, 
pressing ink onto the paper. The arrangement of phs tn the print 
head cieates a matrix of dots — hence the device's name, 
dot pitch The distance between phosphor dots on a monitor. 
The highest-resolution monitors tia^e the smallest ckrt pitch, 
dots per inch (dpi) A measure of resolution commonly applied 
to printers, scanners, and other devices that input or output tut 
primages. The more dots per inch, the higher the resolution. For 
example, ir a printer has a resolution of 60Q dpi. it can print 600 
dots across and COO down in a one-inch square, far a total of 
3W.000 dots in one square inch, 

double-cllck To select an object or activate a command on the 
screen by pointing to an object (such as an icon) and pressing 
and releasing the oiouse button twice in quick succession, 
download To retrieve a file from a remote computer. The oppo- 
site of upload. 
dpi See dots per inch. 

drag To move an object on the screen by pointing to the ob- 
ject, pressing the pilmary mouse button, and holding down the 
button while dragging the object to a new location, 
drag and drop To move teat or graphics from One part of the 
document to another by selecting the desired information. 
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flie process at encoding and decoding data, making 
any syHim that cannot decode (decrypt) iL 
rt*grat*d Orivt El«Ut>rtte* (£1M) An enhanced 

version of die IDE interface, 

enterprise directory A couectjon of data about the users of a 
network and trie computer resources of toe network. This dau- 
bs* typically [& managed by the network ops rating system, 
which res H« on a network server. 




Software that is wed by hundreds or thou- 
sands or people at the same tint, or that handle* millions of 
records, or hath. 

enterprise storage A Large-scale system nf data storage, con- 
nected to the computer system of a large organiration, 
a nterprlsi fyrttm A *eiy large-scale computer system, such as 
one used by a Large oroanitaHon, 

ergonomics The Study of the physical relationship between 
people *nd their tools- In the wortu Of computing, ergonomics 
seeks to help people ufe 

i. J.nd 
A standard f D f 



Ethernet The moSJt Common network prdtdCol. Also called 
lOftrM-T, 

Event Viewer In later versions of Window a program that 
records certain conditions, such as errors, and creates a log that 
is usable by the system's user or administrator 
executable [.tax, .com) file The core program file responsible 
for launching software. 

execute To load and cany out a program or a specific set of In- 
struction*. Executing k also called fJrJMffijJ. 
execution cycle The second portion of the machine cycle, 
which is the series of steps a CPU takes when executing an in- 
struction. During the execution cycle, the CPU actually cartes 
out the Instruction by converting (l Pnto microcode. In some 
cases, the (PL) may be required td store the results of an Instruc- 
tion in memory; if so, tliH occurs during the execution cycle, 
erit condition In programming, a condition that must be met 
In order for a Loop to stop repeating, 

expansion board A device that enables the use* to configure or 
tustomli* a computer to perform specific tasks or to enhance 
perfoimance. An expansion faoard^aLso called a rand, adopter, or 
board— contains a special set of chips and circuitry that add 
functionality to the computer. An expansion board may be Fn~ 
Statlei to add fan/modem capabilities to the computer, (or exam- 
ple, or to provide sound or Wdeo-editing capabilities, 
expansion slot The area erf the motherboard i nto which expan- 
sion boards ire inserted connecting them to the PCs out 
expert system An Information system in rftikh decision-mak- 
ing processes are automated, A highly detailed database is ac- 
cessed by an Inference- engine, which is capable of forming an 
intelligent response to a query. 



tnerifics the c 

actors indude punctuation marts, pronunciation symbols, and 
graphical sym beLs. 

Extended BlnaTy Coded Decimal Interchange Code {EBCDIC] 
An eight-ait code that defines 25G lymbots. ft is still used in 
IBM mainframe and midrange systems, but it is rarely encoun- 
tered in personal computers. 

Extensible Hypertext Markup Language (XHTML) An out- 
growth of HTML HHTWIl is a superset of the HTML commands, in- 
cluding the capabilities of HTML and adding to them. *HTML 
allows for the execution of programs, written in Extensible Markup 
Language (XML) and it is itself extensible, meaning that it allows 
for new commands and features to be added, 
Extimible Maritup Language. (XML) An outgrowth of HTML It 
is a markup language thac allows data to be stored In a human- 
readable format. The language also allows user* to create unique 
tags or other elements, 

(XHTML MP) A 



Exten Slble Stylesheet Language (X5L) Art XH L Technology 
that allows XML documents to be formatted for display in HTHL- 
based brokers. 

extension pofnt A device that aliens a greater number of users 
to aeons a wireless network, 
external each! See cadit. 

external modem A communications device used Co modulate 
data signal This type of device 1s described as "external- be- 
cause ft Is housed outside the cdmpuler and connected to the 
computer through a serial port and to the telephone system with 
a standard telephone jack, 

extract To. uncompress one or more compressed files that have 
bean stored together In an archive file, 
extranet A network connection that enables external users td 
access a portion of an organisation's interna) network, usually via 
an Internet connection. External users have access to specific 
parts of the FntemaL network but are forbidden to access, other 
areas, which are protected hy firewalls, 
eyostrifn Fatigue of the eyes, caused by staring at a fued ob- 
ject for loo lone, blended computer use can lead lo eyestrain, 

F 

Fair Credit Reporting Act A federal law (enacted in 1970) that 
mandates that personal inhumation assembLed by credit report- 
ing agencies must be accurate, fair, and private. It allows indi- 
viduals to review and update their credit record as well as 
dispute the entries. 



Fast Ethernet A networking technology also called lOO&ne-L 
that uses the same network catling scheme as- Ethernet but uses 
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of up to 100 Mbps. 

FAT See^fe otfottrtrorr toorV. 

fault tolerance The ability or a computer system to continue 
functioning, even after a major component has, filled, 
fu modem A modem that car emulate a Tax machine, 
fetching The first step of the CPU's instruction cycle, during 
which ihe control unit retrieves, (or fetches) a command or data 
from the computer'j memory. 

fiber-optic cable A thin strand of gLasS wrapped in a protec- 
tive coating, Fiber-optic cable transfers data by means of pulsat- 
ing beams of light. 

ftetd The smallest unit of data in a database; used to group 
each piece or item of data into a specific category. Fields are 
arranged in * column and titled by tbe user, 
ftflh-aenerarttan Language (5GL) A high-level programming 
language that theoretically would use artificial Intelligence tech- 
niques to create software, based on the programmers description 
of the program. 

file A set of related computer data (used by a person} or pro- 
gram instructions fused by an application or operating system) 
that has been given a name. 

file allocation table {FAT} In a dinette or liard disk, a log 

Created during the logical formatting process that wcoids Jit 

location of each file and the status of each sector on the disk. 

file compression See cfs-To WTiflUjwT. 

file compression utility See data totnpnusiQ/} vtfd'ly, 

file format A standardized method of encoding data tor 

storage. 

file server The central computer of a network; used for shared 
Storage- A server may store software applications* data-baSeS, and 
data files for the network's users. Depending on the way a server 
Is used h it also may be called awfifoWr ifw: epplicfltion server, 
or server. 

Hie serve r n etwork A hierarchical network Strategy I n which 
the server h used to store and forward files to the nodes. Each 
node runs its own applications, 

file SflJtem In an operating System, a logical method for man- 
aging the storage of data on a disk's surface, 
hie transfer The process of sending a file from one computer 
to another by modem or across a netwoik. See also aWnfrwd" a nd 
upland * 

file transfer protocol (FTP) A set of rules that dictate the for- 
mat in ntikh data Is sent from one computer to- another, 
filter (l) A DBMS toot ghat enables the user to establish condi- 
tions for selecting and displaying a subset of records, that meet 
those criteria, (2) In an e-mail program, a tool that allows the 
user to decide hew messages are handled. For example, you can 
create a filter that automatically deletes messages horn a certain 
sender or that stores certain messages In a specific folder. In 
e-mail programs, a filter aEso may be called a rute. 



Financial Woo errriiati on Act of 1 994 A federal law that re- 
quires companies to give consumers notice of their privacy and 
sharing prictEM. 

1 antipiracy method for protecting' networks. A fire- 
wall permits access to public sections of the network white pro- 
tecting proprietary areas. 
FlnWre SeefftfJW. 

first-generation language A term applied to machine lan- 
guages. whicJi were the earliest and crudest programming Ian 



ffral-party cookie A coekie placed on a user's computer by the 
Web site he or she is ctincntly viewing, first-party cookies are 
persistent and usually star* preferences the user ha set for view- 
ing the site. Some first-party cookies store information that can 
personally identify the user 

FUih A development tool for creating very sophisticated Web 
pages: it can include moving 1 graphics, animation, sound and in- 
teractivity. 

flash memory A special type of memory chip that combines 
the best Natures of RAM and RflH. tike RAW, Hash memory lets a 
user or program access data; randomly. Auto like RAM, flash mem- 
ory lets the user overwrite any or all of its contents at any time. 
Like fiOH, flash memory is nonvolatile, so it retains data even 
nhen power isoFT, 

r drive A imall-formit storage device that tisw 
r to hold data. This highbj portable storage device is 
small enough to he carried on a keychain, 
fUt-file database A database file consisting of a single data 
table that is not linked to any other tables, 
flat-panel display A thin, lightweight monitor used In Laptop 
and notebook computers. Most flat'panel displays use LCD tech- 
nology, 

floppy 5ee dfjteJte. 

floppy dfik See dj'jtettt, 

f lowch art A diagram oF the program control flDw, 

folder A tool for organising data stored on a disk. A folder con' 

tains a list of files and other folders, stored on the disi. A disk 

can hold many fotders, which can in turn store mary hies and 

other folders. Also catted a drectoy. 

font Afamily of alphanumeric characters, symbols, and punctu* 
ation marks tfiat share the same design. P4odem applications pro- 
vide many different fonts and enable users to use different fonts 
tn the same document. Also called a r>wfbce. 
form A custom screen created in a database management sys- 
tem (DBMS) for displaying and entering data related to a single 
database record. 

format (1} As relating to magnetic storage devices, the layout 
of Tracks and sectors in which data i; stored. (2) In productivity 
applications, a setting that affects the appearance of a document 
or part of a document. 

formatting: (1) The process of magnetically mapping a disk 
with a series of tracks and sectors where data will be Stored. Also 
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IDE See intettntted ti&elcpment enifl'rwimejtt, 
identity (ID) theft A type of crime in which * thief uses some- 
one else's identity to obtain money cr conduct business transac- 
ts ns, Hi is trim* usually Involves the theft of the vicUm's 
personal information, such as a Social Security numbei, cjedit 
card number or bank account information. 
IEEE 139* An expansion bus technology that supports data- 
transfer rates of up to *<* Mbpi. Alio called ffttMn. 
LETT See Jflftmet frtginsendg- Task /cm. 
KES See Irtitiai Gtaphta f*rtan^f i|pefljfirafjQrts. 
nS See Jnie/rreJ Jn/pmrcrfFOD Sene/. 
IN See iitftartf jnp^jjjnj. 

Image Hinntr An input device that digitizes, printed images. 
Sensors determine the intensity of tight reflected from U» page, 
and the light intensities are con«rted to digital data that can be 
(Hewed and manipulated by the computer. Sometimes called si m- 




Impact printer A type of printer that creates Images by strik- 
ing an Inked ribbon, pressing inlt from the ribbon onto a piece of 
paper. Examples of impart printers are dot-matd* printers and 
Line printer;. 

Implementation phase Phase 4 oF the systems development 
Lite cycle, lit this phase, new software and hardware are Installed 
In the user environment, bailing is offered, and system testing 
is DDmpteted. 

Incompatible The opposite of compptibfe. Describe; the Inabil- 
ity of one type of hardware, software, or data file to wort with 
another 

Industry Standard Architecture (ISA) bus A K bus standard 
developed by I0M r extending the bus to 16 bits. An ISA bus can 
access B-hit arid 1 6- bl t devices. 

inference engine Softwa re uied with an expert system to ex- 
amine data with respect tn the knowledge base and to select an 
appropriate response- 

Inrormitton processing cycle The set of steps a computer fol- 
lows to receive dat^ process the dati according to instructions 
from a program, display the resulting Information to the User, 
and state the results. 

Information system A mechanism that helps people Collect, 
itore. organize, and use i information . An information ^stem does 
not necessarily include computer; however, a computer is an im- 
portant part of an information system. 
Information Syttems deportment The people in an organiza- 
tion responsible lor designing, developing, implementing, and 
maintaining the systems necessary to manage information for 
all levels of the organization. 
Unfile See inilhlizatiort file. 

Initial Graphic* Exchange Specification! (tGES) One of a few 
unirtiiii file foirnau for *e£tor graphics, 
initialiiation (.ml) flit A file containing configuration infor- 
mation, such as the size and starting point of a window, the 
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color of the background, the user's name, and so on. Initialisa- 
tion files help programs start running or they contain informa- 
tion that programs can use as they run, 
initializing Safrmatlmg. 

Ink jet printer A type of nonimpact printer that produces im- 
ages by spraying ink onto the page* 

input device Computer hardware that accept* data and instruc* 
tions fTom the user. Examples of input devices include the fcey 
board r mouse, joystick, pen, trackball Scanner, bar code reader, 
microphone* aind touch screen. 

input/output (1/0) Com municationS between the user and the 
computer or between hardware com ponents that lesutt in the 
transfer of daUn 

Input/output 0/0) d«<™ A device that performs both input 
and output ftmcttoni. Modems and network interface cards are 
examples of Input/output devices. 
In put-process I rig-out put (IPO) chart A programming tool 
used in the punning of a software development project, an IPO 
chart contains three columns that list tin? program's required in- 
puts, processes, and outputs. 
Insertion point See curior. 

installation testing During the development phase of the sys- 
tems development life cycle (tBLt). the installation of a new sys- 
tem in a test environment where it is tested by the business. 
Instant messaging (1H) Chart software that enables users to 
set up buddy lists and open a window to 'chit" when anyone on 
the list is onUne. 

instruction A command that the computer must execute so 
that a sperifk action can be carried out. 
Instruct! on cycle Ibe first portion of the machine cycle, which 
is the series of steps a CPU tates when executing an instruction. 
During the Instruction cycle the CPU's control unit fetches a 
command or data from the computer's memory: enabling the CPU 
to execute an Instruction The control unit then decodes the 
command so it can be e^eciited, 

instruction Set Machine language i nstructions that define all 
the operations a CPU can perform, 

integrated development environment (IDE) A programming 
tool that provides the prog rammer with all of the toots needed to 
develop applications in one program; most commonly used with 
3Gts and 4GLi 

integrated pointing device A pointing device built into the 
computer's Veyboaid; consists of a small joystick positioned near 
the middle of the keyboard, typically between the g and h keys. 
The joystick is controlled with either forefinger. Two buttons that 
perform the same function as mouse buttons are just beneath the 
spacebar and are peessed with the thumb, One type of integrated 
pointing dtvice r developed by IBM, is called rw-tffrot. 
Integrated service* digital network (ISDN) A digital telecom- 
munications standard that replaces analog transmissions and 
transmits voice, video, and data. 

Intel A leading manufacturer of microprocessors. Intel invented 
the first microprocessor, which was used in electronic calculators. 
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joint requirement* planning (JBP) A proems— often used 
during the requirements planning phase of the rapid application 
development (RAD) systems development cytfce— tD identify Ktiqh- 
(evfLr strategic management requirements. At the heart of JKP 
are highly structured workshops- i" ™hich senior managers partici- 
pate in delirting the goals and strategy of the org a-niiacitm and 
defining the goals and priorities of the new system, 
joystick An input device used tn central the movement of en- 
screen components: typically used in video games L 
tograp/iJC fnpfrtt Gamp format. 



K 

KB Sec kilobyte, 

keyboard The most common input device, used to enter letters, 
numbers, symbols, p unctuatio n r and commands into the com- 
puter. Computer keyboards typically include numeric, alphanu- 
meric cursor -movement, modifier and Function keys, as well as 
other special keys. 

keyboard buffer A part of memory that receives and stores the 
scan codes from 
accept them. 

keyboard controller A chip within the keyboard or the com- 
puter that receives the keystroke- and generates the scan code, 
keyboardlng Touch typing using a computer keyb&ard. 
keyword A term or phrase used as the basis feu a search when 
looking foT information on the World Wide Web, 
kilobyte (HB) Equivalent to 1,0?4 bytesra common measure of 
data storage. 

knowledge bas« A highly sped-lUred d*ta Mse <fSed with an 
expert system to intelligently produce solutions, 
knowledge discovery Describes a type of database utility de- 
signed to analyse data and report useful information. 

L 

11 cache See teveM «che r 
LZuche Seaiftv^cucriff. 
U Cache 5ee Levei-1 Cache. 

Uhel Descriptive text used in a spreadsheet Cell to describe tire 
data in a column or raw. 
LAN See focal area nefrrort. 

land Aflat aiea on the metal surface of a optical disc that 
reflects the laser light Into the sensor of an optical disc drive. 
See also pre. 

Laptop computer See rjoneioori cc/Ppaltr. 
laser printer A quiet, fast printer that products high-quality 
output. A laser beam fi 
image to which paw 
ferred to paper. 

LCD monitor See liquid tiyttdl dirpfay mom'tar. 
LDAP Set Litfttwi&t Diwttoy teen P/otarvi. 



Ifvel^l (LI) ache A type of cache memory buitt directly into 
tfie ntkroprocessorr Also called on-boonf cocne. 
Level- 2 (L2) cache A type of cache memory chat is external to 
the microprocessor but is positioned between the CPU and RAM. 
Also called erfemoii curte. 

Level-3 (LS) cache A type of cache mempry (hat is built into 
the computer's; motherboard. 

Lightweight Directory Accei* Protocol (LBAP) A set of proto- 
cols used for accessing information directories such as e-mail 
names and addresses stored on a mail server. The advantages of 
LDAP are that it is very fait, it is simpler and it is constructed to 
wort with TCP/IP. L&AP eventually should mate it possible for al- 
most any application running on virtually any computer platform 
to obtain directory information such as e-mail addresses. 



line conditioner 



aidware from electri- 



Une nolle Power disturbances that can be Caused by high-de- 
mand electrical equipment such as air conditioners, 
line printer A type of impact printer that uses a special, wide 
print head to print an entire line of characters at one time, 
link See hypertext tor*. 

Linm A freely available version of Lie UNIX Operating system, 
developed by a worldwide cooperative of programmers in the 
I05fjs, Linux Is a featunMicti. 3Z-bit, multiuser, multiprocessor 
operating system that ru*is on virtually any hardware platform, 
liquid crystal display (LCD) monitor A fla^panel monitor ort 
which an image is created when the liquid crystal becomes 
charged: used primarily fn notebook computers, 
liiturv An e-ntaiL server that contains a list of names and en- 
ables users to communicate With other* on the list in an ongoing 
discussion, 

local ana nitwork (LAM) A system of PCs located relatively 
war to one another and connected by wire or a wireless link. A 
LAN permits simultaneous access to data and rescmrces r enhances 
personal communication, and simplifiei backup procedures, 
local bus An internal system bus that runs between compo- 
nents on tJie mottiertiD ana- 
logic error A bug In which the code directs the computer to 
perform a last Inconectly. 

logical field A database field that itoici only one of fwo val- 
ues: yes or no, true or false, on or off, and so on. Also called a 
Boolean field, 

logical formatting An operating System function in which 
tracks and sectors are mapped on the surface of a disk. Thi? map- 
ping creates the master boot record, FAT, root folder (also called 
the root oVHTory). and the data area. Also called soft formatting 
and iJif-'irrer. /brorOlfjfig, 

Logical operation On* or the two types of operations a com- 
putercan perform. Logical operations usually involve making a 
comparison, such as determining whether two values art etnuL 
Seo alia tfrithmetrc operation. 
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gramrtnlng Languages, 1*vcLuding Visual Basic, C++, Of. and J#. Us- 
ing .MET, deveLopers can write programs for Windows, trie World 
Wde Web r and ftjck«PC 

.NET Framework A set of technologies that support VJeb-based 
appjitatnns r Large databases, ^commerce servers, and distrib- 
uted applications. 

Uelsupe Fait Track A popular Web serve r program, derttoped 
by NetScape Communications. 

0) A system df inrerCnrtncCted computers that com- 
e another and share applkatiu rts, data, and 
i, (2) The act of connecting computers to- 
gebhtf [n Order to ptTn;il '.I-l l trj n tTLT of ddid jiid p'cjrams be- 

t fJHASy A Large 1 , dedicated storage 
device that is attached directly Id a network rather than facing 
part gf a server. 

network Interface card (NIC} A circuit board that controls the 
exchange of data over a network. 

network news transfer protocol {NtfTP) A set of rules that 
enable news server tg exr hange ankles with other news servers. 

S system (HQS) A group of programs that 
i on a network. 

network operatloni center (HOC) A professionally managed 

facility that houses high-volume Weh servers. 

nelwtrk protocol A set of standards used, foi network commU' 

nicatlons. 

network SCrVtr See fiU server. 

network storage Refers to one or mote snared storage devices 
attached to a network 

network version An application program especially desfgn&d to 
wgrk within a network environment. User? access the software 
frgm a shared storage device, 

(ltwl A pubtit hirUetin board servke on the Internet; oroanijed 
intodUcosaian groups representing specific topics gf interest, 
ncwl Server A host computer that exchanges articles with 
other Internet servers. 

newsgroup An electronic Storage space where users, can post 
messages to other gJers r carry on e 



fcicr. US? heat 
the page. 



t particles of 



newsreader A software program that enables the user tg post 

and read article} in an Internet newsgioup. 

NIC See networt interface airs', 

NHTP S« ne*Nfn)rt news trnin-i^r pfcrffffof . 

NNTFiarver Another name for news servers using the network 



HOZ Set fiffhwrir ctrwrotjortf renter. 

node An individual computer that is connected to a network, 
nonimpact printer A type of printer that creates i mages on pa- 
per without striking the page in any way. Two common examples 
are ink Jet printers, which spray liny cUopletl of ink onto iJie 



nonvolatile The tendency for memory tg retain data even when 
the computer Is turned off (as Is the ate with ROM), 
N05 See nelwort openptingjyjrem. 
notebook computer A small, partible computer with an at- 
tndicd flat Screen; typically powered by battery or AC and weigh* 
ing less than 10 pounds- Notebook computers com manly provide 
most of ihe same feature* found In h 



ouate RAM and storage for business-class software applications. 
Also called laptop cornptfJer, 
ni Set riafWietOrJD 1 . 

NSFnet Acronym for rtorrionar! Terence foundation Nttwprt. A 
network developed by the National Science Foundation (FtSF) 
to accommodate the many users attempting to access the five 
academic research centers created hy the NSF. 
n -tie r application A d' stri butc: 
jng more than three e 



numeric field A database field that stores numeric characters, 
numeric keypad The part of a keyboard that looks and works 
Like a calculator keypad; It has tO digits and mathematical opera - 



irrted programming, a data item and its as- 
s, attributes, and procedures. An object's 
j»e type of object— for eiample. whether it 
>hfc, or video. Attributes might be color, 
A procedure refers to l 



object In ol 
sodated than 
characteri StifJ 
is feeiL, a sour 
size, style, an 
handling associated with the object. 

object code The executable file in machine langudge that is 
the output of a compiler, 

object embedding The process of integrating a copy of data 
from one application into another, as from a spreadsheet to a 
word processoc The data retains the formatting applied to it in 
the original application, but its relationship with the original file 
is destroyed. 

object linking The process of integrating a copy of data from 



jppl 



, Tin 



the 



■T 



Object Linking and Embedding {OLE) A Windows feature that 
combines object embedding and linking functions. OLE allows the 
user to construct a document containing data from a single point 
in time Or one in which the data is constantly u pdatjed, 
Object-Oriented programming (QQP) A programming technol- 
ogy that makes use of reusable, modular components, called ob- 
jects, 

object-oriented system analysis (GOSA) A systems develop- 
ment metltodology. 
OCR 
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parallel rjrOceirtng The use of multiple processors to run a 

m, harnessing multiple processors* which share the piG- 
n can handle a much greater fW of 



data, complete mo* tasks w a shorter period of time, and deal 
with the demands or many inpjl and output devices. Alio called 
rairJrrrocfJsrjig (MP) or ryrtwTietric mufrfrrtfreSlrflg 0WP>, 
piufuw mrtrljt LCD liquid crystal display technology used for 
Ibt'paiut monitors: it relies or a grid of transistors ananoed by 
raws and column*, lo a passive matrix LCD, the Color displayed 
by each pl*el It determined by the electricity coming Oam the 
transistors at the eM of the raw and the top of the column, 
password A word or code used as a security checkpoint by an 
individual computer iyil cm at d netwfllk 10 veri fy the uMTS 



A technique used by hackers and identity 
thieves to learn passwords or other p*f»niL i nFrjf ma tior from a, 
victim. In password capture t*i* thief listen^ to Of iCtOrds tele- 
phone conversations or intercept* network transmiss ions i rt 
hopes of gathering the right information, 
password gueufng A lechriqin used by hackers and identity 
thieves to Learn passwoids or other personal information from a 
victim. In password guessing, the thief attempts to log into a 
network or Web site by guessing the wctim's password, 
password sharing A technique used by hackors and identity 
thieves to learn password! or Other trertonal information fram a 
victim. In password Sharing, the victim unwittingly giv« his or 
her password, to the thief by writing ic down in a conspicuous 
place or telling it to someone else- 

Fkstt command An application comma.rd that copies data from, 
the Clipboard and. plates it in the document at the position of 
the insertion point Data in the Clipboard can be pasted into 
multiple places in one document, multiple documents, and docu- 
ments in different applications, 

paryloid In a packet fro actual data (wing transmitted across 
a network Of over telephone Lines, Also refers to the executable 
portion of a computer virus or the output produced by a virus. 
PC See personal co^urej-. 

PC Curd A specialized expansion ^ ^ size of a credit card; 
it Rts Into a computer and is used to connect new components. 
PC DOS A version oF the disk operating system marketed by IBM 
Corp. 

POto-TV convtrUr A ha*dwa.re device that converts a w>™- 
puter's digital video signafcs Into analog signals for display on a 
standard television screen. 

PC video camera A small video camera that con nects to a spe- 
cial video card on a Ft. When used with vtdeoco nf erencing soft- 
ware, a PC video camera enables users to capture foil- motion 
video images, save them to disk, edit them, and transmit them to 
other users across a nttwor* or the Internet. 
Kl ie* (iptietat Campanettl frrtereOfi/Mci bus, 
PDA See personal digital osim/doe. 



r (P2P) network A network environment in which 
all nodes on the network have equal access to at least some of 
the resources on ad other nodes. 

peer-to-peer (PZP) service A special type of connection pio- 
vToed via the Internet which rtllows connected client computers 
to communicate and exchange data directly instead of using 

pen An inpul device that allows llw user to write directly on or 
point at a special pad o* tJve screen of a pen- baied computer, 
such as a PCA. Also called, a itylut. 

Peripheral Component Interconnect {PQ) bus A PC bus stan- 
dard developed by Intel; it supplies a high-speed data path be- 

>L. J" nil u^.Unl A + .Ai-ax 

wwi lw i ij i . ■. ■ i.i. uevites, 

Pert A scripting language commonly used in the development 

of Web-based applications. 

persistent cooklt A cookie that remains on toe trier's hand 
disk after the current browsing session Is ended. Persistent cook- 
ies are usually set to "enpire" on a certain dale; unUtthen, they 

penonal computer {PC} The most common type of computer 
found ir, an office, classroom, or home. The PC is designed to fit 
on a desk and be used by one person at a Lime; also called a mi- 
pwamptfer. 

personal digital assistant (PM) A very small portable com- 
putet deigned to be held in one hand; used to perform spetEftc 
Uski. Suttt as Creating limited Spreadsheets Or SlOriPKj phfJOe 



personal Information manager fPIH) A software program used 
for collecting and refining information about people, schedules, 
artd tasks. PlHs tot also called" tontatt-fnam^efntfll sofiwort or 
contort mn/wgerj, because these programs are used primarily for 
managing information about people the user commonly contacts, 
phiifilng A technique used by hackers and identity thieves to 
learn passwords and 0 



Jn phisWng, the thief 0 
tending to be a legitimate business such as a bank, then ash; the 
victim for private information. 

photo 'editing prognm A multimedia software tool used to 
make modifications, including adjusting contrast and sharpness, 
to digital photographic images. 

photo printer A special color printer used tor outputting 
photo-quality images, These printers are typically used to print 
images Captured with a digital camera or an image scanner, 
PhDloCD A special optical disc technology, developed by Ko- 
dak, tor digitizing and storing Standard ftlm-baSed photographs, 
photorealistic Describes computer-generated images that are 
lifelike in an pea ranee and not obviously models, 
PICT Abbpevlation for pieltiK. A giaphks file lo? mat developed 
for and commonly used on the: Macintosh ptatfornv but seldom 
used on the PC platform. 
PlH See pemnd information manager. 
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print server A special networt server that is devoted to manag- 
ing; printing tasks for multiple users, A print server makes it easy 
for many users to share * tingle printer, 
printer An output device that produce a hard cdpy an paper. 
Two types ire impact and nonimpact. 
FrfvicyAcUf 1&74 A federal taw that restricts federal agen- 
cfes from sharing Information atom Individuals without iheir 
written cnnstrft- 

prhnte IP *ddreu An IP address that is reserved for use by a 
specific organization's computer. 

processing A complex procedure by which a computer trans- 

(1) A set of I istructions or code to be Executed by the 
CPU; designed to help users sotve problems or perform tasks. Also 
called jo/hww, (£) To create a computer program. The processor 
computer programming It i\so called software deveiopmenr. 
program control flow Tfie order in which a program's state- 
ments are executed when the program Is run, 
program livable readonly memoTy (PHDHj A lypccf Lo-nputci 
chip whose contents, cannot be changed- PROW chips are often 
found on hand drives and printers, They contain the instruction! 
that power the devices. These Instructions, once set never need 
to be changed. 

programmer The person responsible for crating a computer 
program, including writing new code and analyzing and modify- 
ing existing code. 

programming Language A higher-Level Language than machine 
code for writing programs. Prog ramming Languages use variations 
of basic English. 

PRO W See programmable iwd-cflly memo/y. 
prompt In a command-line interface, the on-screen location 
where the user types commands. A prompt usually provide! a 
ii can be typed. Alio 



protocol A set of rules and procedures that determine haw a 
computer system receives and transmits data, 
prototype A working system model used to clarify and refine 
system requirements* 

pseudocode "Fake' code; a text version pf the program control 
flow; similar to the program code but Lacking the exact syntax 



i software Software that is freely available to 
anyone, free of charge. Generally, users can modify the source 
code of public domain software, 

public IP address Art IP address that is available for use by any 
computer on the Internet, 

pubtfc record A legal document, such as driving records or mar- 
riage licenses, that is available for dewing fay anyone. 



QftE See quey by example. 

query In * database management system (DBMS), a search 
question that instructs the program to locate pecOrds that rnrtt 
specific criteria, 

query by example (Gflf) In a. database management system 
(DBMS}, a tool that accepts a query from a user and then creates 
the SQL Code to locate data requested by the query. Q&F. enables 
the user to query a database without understanding SDL 
Quick Launch b«r A customizable area of the Windows taskbar 
that Lets y 



RAD See rapid oppjrracion dmetopmeAf. 
RAID 0 A data Storage technology {also called imping) that 
provides the user with rapid access by spreading data across sev- 
eral disks in a disk array. Striping alone, however, does not pro- | 
vide redundancy. If one olthedlsls in a striped array falls, the 
data Is Losl 

RAID 1 A data storage technology (also called mtfrafifipj in 
which data Is written to two or more disks simultaneously, pro- 
viding a complete copy of all the information on multiple drives 
in the event one drive shotfd fail- This improves reliability and 
availability, and if on* disk fails, [be mirrored dis& continues to 
function, thus maintaining reliability and availability. 
RAH 4 A data storage technology (also called itripinq-mlh- 
jtvrity) in which data from each file is spread o*er multiple disks. 
It provides the speed of striping with the salety of redundancy 
because the system stores parity information that can be used 
to letonstruct data if a disk drive fails. Surti mays also provide 
error-ticking. 

RAM See imfont (mess rremwy. 

random access memory (RAN) A computer's volatile or tem- 
porary memory, which exists as chips on the motherboard near 
the CPU. RAH stores data and programs while they ait Jiting used 
apid requires a powsr souice to maFntaln its integrity, 
random access storage device- A storage device that can Jocate 
data, at any point on the storage medium without going through 
all the data up to that point, floppy disks, hard disks, and opti- 
cal discs are examples of random access storage devices, 
rapid application development (RAD) A method used in sys- 
tems development that allows for fast creation of computer sys- 
tems and applications in an organization, 
raster See OrCnrep. 

read/write head The magnetic device within the disk drive 
that reads, records, and erases data on the disk's surface, A 
iead/wrfte head contains an electromagnet lha'. alters the polar- 
ity of magnetic particles on the storage medium. -Hast dijJt drives 
have one read/write head for each side of each disk in the drive. 
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rtad-only memory {ROM) 

ory chip used to ^torc ii 
puter's startu? in struclions. 

real-time application An application that responds to certain 
inputs extremely quietly— thousandths or nillirjnths of a second 
(milliseconds or microseconds, respectively), ftoal-tinie applies 
rions are n 
port systems, II 



An operating i; 



rvcord A database row compased of related fields: a Collection 
of wtord urates up the database. 

Reduced Instruction Set Computing (RJSQ Refers to a lype 
of microprocessor dK*gn that uses a simplified Induction set; it 
uses fewer instructions or constant slie. each ol which can he ex- 
ecuted cirtckly. 

redundanl amy of Independent disk* (RAID} a storage sys- 
tem ihdt links any number -d Isle driven (a dtsk array) so that 
they JCl a A single- disk t T"h i t li done (tw better peiformarK* 
and/or redundancy. 

refresh nte Tktoumber of times pei second that each pinelon 
the computer screen is scanned; measured in hertz {«!>■ 
register High speed memory locations J>uiLt directly into the 
ALU and used to hold instructions amf data currently being 
processed. 

relational database A database structure capaWc of linking ta- 
bles; a collection of tablet tbat shaffl at Lent One common ffeUr 
Remote Access VPN Special networking Software that allows 3 
user to create a secure connection to a private network via the 
Internet 

repeat rate A keyboard setting that determ irtes flow rapidly the 
charade? is typed and tiow long an alphanumeric key must be 
hflld oVn*n before the charwdw win he repeated, 
repetition structure A control structure iii which * condition is 
checked and a loop is executed based on the result of the tondi- 



Tepetitive stress injury (RSI) An injury to some part of the 
body caused by continuous movement. Computer-related injuries 
include strain to the wrist, neck r and hack, 
leport A database product that displays data to satisly a spe- 
cific set of search criteria presented in a predefined layout, 
which is designed ty the user. 

resolution Ihe degree of sharpness of an image, neterrnlneti by 
the- number of pixels ana screen; expressed as a matrix, 
reseller A network device that concerts logical IF addresLes 
into physical addresses- 
restore To replace a damaged or mining file on a bard disk 
with a copy from a backup, 

right-dick To use tbe right mouse button of a two. button 
mouse to select an object or command on the screen. 



Right to FfnincM Pr1«cy Act of 1978 A federal la* that re- 
quires companies to girt c 
i nformation 'shiri ng practices, 
ring topology A -network topology in which network nodes are 
connected in a circular configuration . Each node examines the 
data sent through the ring and paiies on data not addressed 
to it 

RISC Bedurrt tnstruttivn $*t fompvting. 
ROM See rwoWwry memory. 

root folder The top-level folder on a. disk. This primary (older 
contains all Other folders and subfotdfcrs stored on the disk. Also 
called tbe rot« oTrnxton/. or sometime; just ttie jtppc. 
router A computer device that stores the addressing informa- 
tion of each computer on each LAN or WAN; it uses this informa- 
tion to transfer data along the most efficient path between 
nodes of a LAN or WAR. 
RSI lee reperifi"™ stress ]'m'trry_ 
rule See fiitar. 

ruler An on-screen tout in * word processor's document win- 
dow. The ruter shows the position of tines, tab Stops, margins, 
and Other warts, of [he document 

S 

5AH &ee storar/e oreta nehwrir. 

ratability A programs carwhiliTy to adjust to changes 1rt 
scale— the number of users it must support or the numbers of 
tasks it must perform, 
scanner See mror/e ifovtrreir. 

screen siw A utility program that displays moving images on 
tire scieen if no input Is receWed for several minutes; originally 
developed to p 



scroU To move through an entire document in relation to the 
document window in order to see parts of the doc u merit not cur- 
rently visible on scr*en r 

tcroll bar A rtrtical or horitontal bar displayed along the side 
or bottom of a document window that enable* the user to scroll 
horf jontally or vertically through a document by clicking an ar- 
row or dragging a box wtthln the icroU har L 
SCSI $44 imafr' fontpuler fysfem Interface 
50LC See systems devejppm;nt iife rycre. 
5KL lee iyjic/jwrouj DSL. 

searc h engine A tteh site thjt uses powerful data-searching 
techniques to help the user locate Wed sites containing specific 
types of Content ot Information. 

second-generation language Refen to assembly language, 
which is sHghtJy more advanced and English-Like than machine 
langtiages f which are considered flrst-gerreration languages). 
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second-lavaL domain (StfJ) A domain name given to an De- 
nization. In the URL iNww r oowTnmert-o*g. for example, gewm. 



be used as * collection place for spam and other unwanted e-mail 
messages. 

«CtOr A segment or division of a facie on a disV, 
Secure Hypertext Transfer Protocol (KTTPS) An Internet pro- 
tocol used to- encrypt individual pieces of data trarismtttjed be- 
tween a user's computer and a Web server, making trie data, 
unusable La anyone nhg does not have a key to tit? encryption 
method. 

lenirs sockets layer (SSL) An Internet protocol that can be 
used to encrypt any amount of data sent over the Internet be- 
tween a client computer and a host computer, 
secure Web page A Web page that uses one or more encryption 
technologies to encode data received from and scrrt to the user, 
leek time See- average nUtisi rime. 

Select (1) To highlight a block of text fin a word processor) or 
range fin a spieadsheet), -so the user can perform one or more 
editing operations on it. (2) Tu click once or an icon. 

A control structure built around a ca re- 
sequence structure A type of control structure in which a 
computer executes lints or code In Ihe oidee in which they are 
written. 

sequential access; device A storage device that mutt search a 
storage medium from begi nnitig to end in order Ed Find the data 
that is needed, Such devices cannot access data randomtyL A tape 
drive is an example of a sequential access device L 
serial interface A channel through which data bits flow one at 
a time. Serial interfaces are used primarily/ to connect a mouse or 
a communications derce to the computer. Also called a seriai 
pott. 

serial port See serial inierfax. 
server Set fHe server. 

session cookie A cookie that rtmiirli on the user's hand disk 
only during a Web-browsing session The coo lie i s deleted when 
the session ends. Also called; a frnnjjpn cootie- 
shadow mask In a cathode ray tube {CAT) nwnitorj a fine mesh 
made Of metal fitted to the ihape and size- of the screen. The 
holes in the shadow mask's mesh are used to align the etetlnjn 
beams to ensure that they strike the correct phosphor dot In 
most shadow masks, these holes arc anangedin triangles, 
shareware Software that can be used without paying a fee at 
registering for a specified time period. AfteT that time, the user 
is Obligated to purchase and/or register the product, 
shell Refers to a GUI environment that can run on top of a 
command-line operating system, such as Linux or LrhcDt. 
Shopping urt At many o-COmmerCe Web sites, a feature that 
Itfa the shopper store, revww, and edit items to be purchased 
before checking! out. 



ihortfut Any means that enables the user to quickly execute an 
action or issue a command. On the Windows desktop, for exanv 
pie, icons serve as shortcuts by allowing you to quickly launch 
programs. Within programs, you may be able to click b 
press specific keys to quickly perform t 
keys;rokts arc alio shortcuts, 
shortcut menu See co* text menu. 
shoulder surfing A method used by hackers and identity 
thieves to learn passwords and other personal information hum 
their victims. In shoulder suiting, the thief watches as the victim 
enters a password ot other information at a computer, ATH, 
phone, or other device. 

S-HTTP See 5ecnr& tifptrtext Transfer ProtoaL 

SIHH See SjngJe In-line Memaiy .Wufle. 

Simple nail Transfer Protocol (SW) A common protocol for 

sending e-mail between servers on the Intemet r It also often is 

used lor sending e-mail from an e-mail client to a server. 

Single ln-Llne Memory Nodule (StHH) One type of circuit 

board containing memory chips. 

s.ingLe-HJser/multlta>Vlng operating system An operating sys- 
tem that supports only one user at a tine, but allows the user to 
perform multiple tasks simultaneously, such as running several 
programs at the same time. Examples Include Windows and the 
Macintosh operating system. 

singles ser/iEngEe-taiklna, operating system An opening 
system that support! only one user at a time and allows the user 
ro perform only one lask at a time. Examples Include WS-DOSaraJ 
some operating systems designed for use on handheld computers. 
Site License An agreement in which an organization purchases 
the right to use a program on a Limited number of machines. The 
total cost is less than would be required if individual copies of 
the software were purchased For all users, 
litC'lo-ifte VPN A special type of networking software tliat 
can be used to connect two networks together in a secure man- 
ner. Both networks maty be part of the same private intranet at 
they may be networks of partner companies participating in an 
extranet. 

SLO See seconrf-fcvd domain. 

slide An individual graphic that is part of a presentatwn. Slides 
are created and edited in presentation programs. 
Small Computer System Interface (SCSI) A high-speed inter- 
face that extends the btfl OUtswfe the computer, permitting the 
addition of more peripheral devices than normally could be con- 
nected using the available expansion slots, 
small Outline DIMM (SO 01 MM) A small-formal memory chip 
found in portable computers. 

smart card A plastic card — about the same si« a* a standard 
credit card— that contains a small chip that stores data. Using; a 
special device, called a mart card reader, the user can read data 
from the card, add new data., or revise e 



smart Ond reader A device that can read data from or write 
data to a smart card. 
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USA Patriot Art AfErfBraLbw(«Mdi(lii20O1JthatE!ctEndi 
the authority of law enforcement and intelligence agencies in 
monitorid? pii*ate communicalborn Arid access to your personal 

information . 

USB See (/mnerjflf Serfof flus. 

uur The person wtio inputs and analyies data wing atom- 
puter; tJ» computer's operate?. 

User Datagram Protocol {UDP) A transport protocol that ts 
sometimes used instead of the more common TCP ( 
trol Protocol) Tor sendfng n 

US«r 10 Srt JUer frffJUP. 



uur nint A code that identifies the user to the systim; often 
the users J,, LL name, a shortened version of the user's name, or 
the user's e-mail name. Alio called eluhWD. 
user session The period during which a user interacts witb a 
terminal server, using a shared piogwm on a netwert. 
utility A software program that ntay be used to en dance- the 
functionality of an operating system. Examples of utility software 
are disk defrag menters and screen savers. 



value A numerical Entry in a S pie a dsbeel— representing Cur- 
rency, a percentage, a date, a timer a fraction, and so on— that 
can ire used in calculations. 

vector A niathcnutfcal equation that des»1b«thep«rtion oF 



very snail aperture terminal (WIT) 

nications station that allows an individual or organization to 
connect to the Internet via satellite. 
VGA See VSdeo fouphia Ainry. 

video capture card A specialized expansion board that enable 
[he wer to connect video devices— such as VCRs and cam- 
corders—to the PC. This enables trw user to Ua mrer images from 
the video eouipmtnt to the PC, and vice versa, ttany video cards 
triable the- user to edit digitized video and la record tht edited 
images on videotape. 

vtdeo card A circuit board attached to the motherboard that 
contains the memory and other circuitry necessary to send infor- 
mation to tJ* monitor Tor display on screen. This controller de- 
termines the refresh rate, resolution, and number of ffolori that 
can be displayed. Also called the display adapter, 
Vtd« Graphic! Array fVCA) An I0H video display standard ca- 
pable of displaying resolutions of G40 ■< 460-, with 16 colors, 
video RAM (VRAM) Heronry on [he video controller {sometime* 
called dupS-paritd memory) t^at can send a screen of data to the 
monitor while receiving the next data set, 
vfdeoconftrtnet Alive, real-time video CQrrrmur>iea,tlQnsses- 
lion involving Lwo or more people us:ng computers, video cam- 
5 artf ■ 



> Th*wi( 

image can be seen clearly, Generally sptahing, cathode ray tube 
(£WT) monitors provide a wider viewing angle than liquid crystal 
display (LCD) monitors do. 

viewing iru The actus! portion of a computer monitor that 



virtual memory Space on a computer's hard dm* that arts as 
a backup to System RAH. Programs can store instructions, or data 
in virtuil memory that is not needed immediately; wnen an in- 
I, it can quickly be moved into RAW, 
is it. 

virtual private network technologies that allow data to be ex- 
changed Securely and privately over a public network such a* the 
Internet, 

virus A parasitic program that Infects another legitimate pro- 
gram, sometimes called the tost to Infect the host piogram r the 
virus modifies the host so that it contains a copy of the virus, 
virus definition A database of Information about specific: 
viruses that enables an antivirus program to detect and eradicate 
viruses. Also called a h'tos poOfim. 



Volet over Intamit Protocol (VoIP) A protocol that allows 
voice data to travel over the Internet, 
voice recognition See rpepch rmgnrtipn. 
Vol? See Vbice orer fntemer Prcloml. 

volatile The tendency for memory to lose data when the Com' 

purer is turned oft as is the case with RAH, 

VPC Acronym for a i pmvfte connection . See: virtual private 

MTHfldfr 

YPH See virtual private ftetwori:. 
VRAH See video fcW, 
V5AT See very fmpH aperture- fermr/wf. 
vutntrabillty Any aspect of a system that is open - 



For 



vulnerability because the system can easily become Infected by a 



See wrde ana n* hwrt. 
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war driving The art of searching; an area covered by a Wi-Fi 
; to locate Spots where wireless internet access is avail- 



Web browser A program that enables the user to view vftb 
pagei. navigate Web sites, and move from one Website to an, 
other Also called a brvvwr. 

Web bug A GIF-format graphic, file, placed In a Web page or 
HTML-format e-mail message, that can be used to track a per- 
son's online activities. Web bugs are commonly considered to be 
a form of Spyware. 
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.NET framework, function of, 222 
,HfT programming Language, 4J50-4ol 
lOBase-T, fiber neb and, Z52 
100Base-T. Elhemetsand, 254 
3-0 animation software, 189-390 
3-D modeting programs, 389 
BO?41fj. wireless networks, £25. 
BOMlg, wireless networks, 225 
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A.Backup utility, £11 

Aberdeen Gfoup. spam statistics and, 116 

Accelerated Graphics Port (AbP) bus, L3i 

accounting programs, QuicfcBooks, l£ 

active matrii 1CD technology, 91 

Active Server Pag« (ASP), 465 

active windows. 203 

ActiveX programming language, 460 

adapters, expansion boards, 155 

address boots. iZfl 

address bus, 132 

Advanced MitTO Devices (AMD) 

processors, 14^ 
Advanced Research Projects Agency 

(ARM), IBfi 
adwaie, security and. 482 
lirbnnhi toots, repairing a scratched image 

with, 30fl 
algorithm, 445, 448-449 

complHlty of, 448 

intractable problems and, 444 

bactahle antf, 448-449 
alMn^jne peripherals, n^-i H 
Allen. Paul. 540-5*1 
alphanumeric keys, keyboards, and, 5fl 
ALT key, keyboard shortcuts, &Q 
Altai t 880, 540 
AltiGen, Ufi 

atways-on connections, 505 

AMD processors, 14a 

American National Standards Institute 

(AHSf), 143 
American Standard Code For Information 

Interchange (ASCII), l£a 
analog systems, 4 
AngelFIrt, web sites, 524 
Animators, carters in multimedia, 393 
anonymous FTP archives. 319 
anti-adware utilities, 502 
anti-spam la**, web sites, 484 
anti-spyware utilities, 5fl2 
antiglare screens, S& 
antivirus programs, 447 
antivirus utility, £12 



Apple I computer, 540 

Apple II computer. 540 

applets, 4&u 

application servers, 245 

application soFtware, review questions 

and, 379-383 
applications 

distributee applications, 231 

real-time applications, £Qfi 
Archie, web searches and, Hfl 
architecture, processors and, lAl 
archive files, 141 
arithmetic logic units* 11Q 
articles, newsgroups a nd, 318 
Artificial Intelligence, 4*6-467 

ethical Issues and, 475 
ASCII Codes, IZa 
assemble^, 458 
assembly languages, 458-45* 
Asynchronous OSL (ADSL), dii 
asynchronous transfer mode tATH), 1Z4 
Athlon processors, 142 
audio 

headphones, 103: 

headsets, 103 

Overview and, 31 

sound cards, lQOklHl 

sound systems, 100-101 

streaming! audio, ?93 
audio input, other types of, 7_£ 
Audio-conferencing, 2ifi. 
audiovisual input devices, 74-76 

review questions and, 80-85 
authoring environments, 4&1 
AutoCAD, 3-D projects, 542. 
automatic rthide location (AYL) 

software, 311 
automobiles, on-board computer 

system, 13 
Automotive mechanics, computer 

systems and, 41 
autonomous acoustic recording 

devices, 102 
average access time, drive 
performance, lSfi 

Q 

backbones, networking and. 2&Z 

backing tip your data, 174- 175 

backup utility, 211 

band printers, ma 

Bant of America, web sites, 350 

banking 

online banking and finance, 349-350 

online services and, li 
bar code readers, U 
Barry, fart, 



Barry's Cllnart Server, web sites, 520 
basic input output system 

(B105), 131 
basic rate integrated services 

digital networt, 212 
batch (.bat) files. 441 
Bellmac-33. 541 
Beroere-Lee, Tim, E94, 64fi 
Beit Buy, web situs, 349 
hidions of instructions per second 

(BIPS), 111 
BifflOdal viruses, 534 
binary fields, 408 
binary large objects (BLQBs), 4bB 
binary number Systems, HZ 
Bioacousticj Research Program 

(BRP), lQUfli 
Bipartite viruses, 534 
(BltMaP) format, 365 
bitmapped images, 384 
bitmaps, Standard Formats for Bitmap 

Graphics, 335-396 
bits, 122 

bits per second (bps;, Zffl 
blocks, definition of, 3fiZ 
blogs, 55? 

Bloodhound Heuristics, 447 
Blu-Ray Laser drives, Ml 
blueprints, construction 

ocuments, 38B 
boards, expansion boards, 151 
Bombs, 534 
bookmarks. 

Boolean operators, 502-303 

Google, 304 
boot seder viruses, 534 
boot sectors, lZfl 
booting. 110, 
Brain Communicator, 2M 
branching structures. See selection 

structures 
brick-and-mortar store*. Ml 
bridges, definition of, 251 
broadband connections, Zllx 

sharing and, 340 
browsers, 2frO-.Hl 

closing and, 248 

getting help with browsers. 239 

launch your browser, 795 

using browsers in Wo rid tYide 
Vreb, pqq-JW 

using, navigation toots, 23% 

using site-specific search tools, 307 
buddy L : 2. t . instant messaging a nd, 321 
buftoir keyboard buffer, 54 
Bundled hardware, 530 
Bureau of Labor Statistics 

computer support Specialists, 235 
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Bureau of Lahor Statistics. — runt, 
income of computei scientists and, 
511 

Internet careers and, 354-355 
multimedia employment, 393 
networking statistics and, 2JE2 
baLrf earnings and, 151 
technical writers Rnri r 123 

but, definition of, lib 

bus standard*, HI 

bus topology network, 2M 

Bush. vannevar, i 

btiriness, e-commerce and, 350-354 
business loo it, 421 
business programmers, 469 
business-to-business (B2B) 

transactions, 350=151 
bjsiness-to-consumei (B2C) 

trail sections, online shopping 

and, 346 

bylH 

data ahd. 1ZZ 
definition of. £3. 

■: 

CI programming language, 4&9 

program ming language, 453 
cab lie modem services, 334 
ca b-iing equipment. Z5a-ZoQ 
cache memory, 13a 
caches 

Level- 1 {11 J caches, 131 

Ludi2 a?) caches, 131 

leasizi (L3) caches 132 
CAD programs, constmction 

documents, 3P-B 
cameras, digital, 21=28 
campus area network! (CAAj, 213 

CAW-5PAM Act Of 2003, 434 
Canvas lystems, Zfl 
caids 

expansion boards. 155. 

PC Cards, itf 
carets in outsourcing, itu-iO^ 
carpal lunrd syndrome, ttUfiZ 
Case, Jennifer 430-431 
cathode ray tube {CRT), B£ 
CD-Recordable (CD-RJ driue, 22, Ufl 
CO Rewritable (CD-RW) discs, 32 
CD-RoW ritaole (CD-KW) drives, Hi 
CD-ROU drives, 12 
CD-ROMs, 176-177 
Cedant Web HastinOj vicb sites, 524 
cell addresses, IfiSnlZQ 
cell pointers, 369 
cells. 349 

graphics and, iZfl 



central processing unit (CPU), Zfl 

CERT Coordination Center, vimse* and, 536 

Changing Your PCs Operating 

System, LutHS 
channels, disc ussions groups and. 3Z1 
character formatting, 3£i 
characters per Second (cp£) r printers 

and. m 

that. Internet relay chat (IRC), 320 
chat rooms, 321 

making of, 15! 

universal asynchronous receiver, 
transmitter (LMRT), 152 
Circuit board 4, processing devices, Zt 
click^and-niortar stores, 14_7_ 
client/server networks, 25£=25i 
clip art, 38fj 
Clipboards, £15. 

definition of, 211 
clock cycles, llfi 
Clock Speeds, U& 
Clucks, internal, 13fi 
Cluster Viruses. S3* 
clusters, £, 

CMYK calcrf process, 11D 

£het» web sites, 397 

CNFT ihoppei, web sites, 528 

CNN, web sires, 3fl2 

Coalition of Essential Schools (CES), 

student portfotios, 112 
coaxial cables, 255 
codes 

ASCII Codes, i£l 

Extended Binary; Coded Decimal 
Interchange Code, 122 

text codes. 122=l2£ 
CoEor monitors, BS-QQ 

dot pitch and, 3£ 
columns, in databJMS, 404 
command -Line interfaces. 211-212 
commercial software, 2M 
common huses, performance specifications 
of, ua 

Common User Access (CUA), fifl 
Communications Decency Act, 549 
communications devices, 11 
Compact Disc Read-Only Memory 

(CD- RDM), 12 
compact discs (CPs), 31 
Compaq Portable computer, 543 
compilers. 443 

con pie* instruction «t computing (CISC) 

processor, HE 
CompTIA. 430-431 
conputer data, 14rJ5 
Computer Emergency Response Team 

(Cf.RT). websites, 4W 



computer programs. See also soflwaie 

algorithms, 445 

antivirus pr ograms, 447 

batch (.txat) files, 441 

Code, 441-442 

code branches. 449 

compilers. 443 

definition of, 44D-441 

development life cycles, 4o5-4fi£ 

dynamic link library (.dll) files, 440 

executable (,sw) Flea, 440 

tail concHticms, 450 

flowchart algorithm*. 445-446 

help (.hip, ,chm) files, 440 

heuristics, 44^-447 

Initialization (.(ni) dies, 440 

ioput-praces^i ng-output (IPO) 
charts, 444 

i nterpreteii. 443-444 

interrupts, 441 

loops, 450 

machine Codes, 44Z 

object-oriented programming 
(OOP), 449-451 

overview of, 439 

planning and. 444 

prOgTanl Control fW, 445 

prog ramming, 44 f 

programming Languages, 442-443 

pseudocode, 444 

repetition structures, 450 

review questions and, 452-455 

selection ttflrtlures, 449-450 

sequence structuteSj 449 

source Codes, 442 

structured programming, 443-449 
computer Scientists, 510-511 
computer skills* ethical issues and, il 
computer systems 

computerittd' disease 
management. 34 

data and, 

diiiectlng the ultimate machine. 24 

information processing; cycle, ?fi-2T 

Input and Output Devices, 3iL±2l 

memory devices, 21 

parts of, 2£=2£ 

reiriew of, 4?-45 

software and, 25 

users and, 2fi 
computer L/aining specialists, llfi-117 
computer oseis. 35=19 

installing software, Ifi 

maintalnEng thesystom, 13 

managing Rus, 19 

running program*, is 

setting up the System, M 
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Computer-aided design (CAD) 
programs. 3BB-3$9 

computer-generated animation 390 

comput«-fl«»r3ted imaging (CGI), 334 

computer -related ailments, 484 

computer viruses 
categories of, 534 
definition of, 532-511 
effects of, 533-534 

computerized disease- management, 3i 

computerized voting, 62zt£] 

computers 

accepting input from the 

keyboard, 53=54 
Career uses and, 3ZZ-323 
careers in multimedia, 392 
careers in outsourcing, 194-1^^ 
complex hardware configurations, Li 
computer-based phone systems, lifi 
computer training Specialists. »fi-ur 
computerized voting. o2=&2 
Controlling Computers with the 

Hind Z30-211 

cost of, 52a 

Customer service support, 219 
definition of. 4. 

deserting multimedia products, H 
drtktop computers, £=fi. 
Desktop or Portable?, szg 
Desktop Publishing application, O 
d rive -interface standards, 192-104 
education and, 15 

factors affecting processing speed,. 1X3 
getting images into your 

computer, 386 
government use and, H 
Graphics-Intensive applications, Li 
Handheld personal computers, 2 
Health Cat* and, H=ia 
Help Desk and Technical Support 

Specialists, £34=215 
bTstory of microcomputers, 51B-557 
home use and, 1£=15 
Impact of other Inventions and, 11 
importance of, 
individual users and. S=£ 
industry and, l£ 
internal clocks, llfi 
keeping your computer dean, 509-51(1 
Keeping Your PC Up to Date, 486-487 
laptop computers, nWZ 
HainrTarrte computers, 9=1X1 
memory and computing 

power, lainlli 
nidrange computers, H 
minicomputers^ ID 
mobile computers, z 
monitors and, flfl-9fi 
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network servers, S=3 

Notebook computers. t=2 

Online shopping for, 531 

online spying tooLs. 431 

organizations and, &£H 

overview of, 2 

PC or Macintosh?, 529 

personal digital assistant (PDA) h I 

productivity tips and. H 

re-presentation of data and, 1ZS-128 

resource rba study and, IS 

review questions and, 20=23 
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small business and, 15-16 

society and, Il-]9 

speech recognition and, Zi£Z5 

standard computer parts, HZ 

staiage needs and, 5Z9 

Storing computer equipment. 509-510 

Supercomputers, 10-11 

tablet PCs, J 

To Bundle or Not to Bundled 530 

trust issues and spam, 116 

usertess computers, 39 
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warranty and, 530 
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Bent*, 390-391 
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Computing Keynotes, 536-525, 526-531, 
53Z-5S4 

Additional Resources on w>b 
Design. 5Z4-525 
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finding graphics online. 520-521 

hosting services, 5Z3-5Z4 

Intellectual Property Rights, 525 

linking sites to web pages, 52Z-523 

publishing your web site, 524-525 

selecting a template, 521 
Condeftet, 451 
conditional statements, 449 
Confucian Etext Project, web- sites, 294 
construction documents, blueprints, iii 
Construction managers. 41 
contact information, 325 
contact-management software, 322 
contact managers, 325 
contort menu, £03 
control units, 110 
cookies, 14&, 481-482. 501 -m? 

cookie-management utility. 5fl2 

manually deleting and, 5£z 
Copy commands, 214 
corporate networks, servers and, 9. 
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courtermeasuies, security and, 470 



Courier servk es h U 

CPU 
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cache memoiy and, LIE 
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definition of, HO 
executing and. Hi 

factors affecting processing speed, HI 
fetching and, HI 
overview of, 1A6 
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'Prices as on June 24, 3005. Prices are subject to change wilhoul notice. 
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